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KAYLpCK 

AU METAL SELF-LOCKING NUTS 


Kaylock sets the pace again for 
the seif-locking nut industry with this 
oil new precision full floating anchor nut 
which exceeds the performance requirements 
of Air Force-Navy specifications. 


anchor nut 


for more Infermel/en moil coupon today 


Same rivet hole spacing 


Less then V] size of 
I floating anchor nut 


•third the weight 
floating anchor nut 


in torque-out, push-out 
llitery requirements 


THE KAYNAR COMPANY • KAYLOCK DIVISION • BOX 2001. TERMINAL ANNEX • LOS ANGELES 54, CALIFORNIA 




WORLD'S FIRST ALL 
TUBELESS AIRLINER 


is B.F. Goodrich equipped! 


T ubeless tires are now flying the 
airways. This United DC-6B Main- 
liner is the first plane to be completely 
Tubeless equipped and CAA approved 
for scheduled, commercial service. And 
it's equipped fay B. F. Goodrich, inven- 
tor of the Tubeless Tire. 

Greater pay load is one of the big 
advancoges in switching to this new cite 
design. B. F. Goodrich Tubeless Tires 
on this airplane represent a weighe re- 
duction of approximately 48 pounds 
under regular tires and tubes. 

In addition, B. F. Goodrich Tubeless 
Tires save time and money in ware- 


housing and maintenance. Instead of a 
tire and tube, there’s only the tire to 
purchase and stock— only the tire to 
mount and service. And the exclusive 
BFG dimpled tread design distributes 
tread loads more evenly, gives slower 
wear and less tread cuning. 

There are specific safety features, 
too: no tube to chafe or leak— no tube 
to bunch or shift during take-offs and 
landings. A patented inner liner, built 
os an integral part of the B. F. Goodrich 
Tubeless Tire itself, replaces the con- 
ventional rube and retains correct infla- 
tion pressure much longer. 


The B. F. Goodrich Tubeless Tire 
for commercial planes is the flying mace 
of two other BFG airplane Tubeless 
Tires; the high-pressure Tubeless Tire 
used by fast fighters and the world's first 
300 mph Tubeless Tire. All three are 
typical examples of B. F. Goodrich 
leadership in Tubeless Tire research 
and development Tbe B. F. GoodrUh 
Co., Aeronautical Sales, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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ROEBLING 

LOCK-CLAD AIRCORD 



Lock-Clad Aircord is pre- 
formed aircraft cable with 
an aluminum alloy tube 
swaged around it The cable 
possesses the combined 
strength and safety of a mul- 
tiple structure white the 
tubing reduces the elastic 
stretch inherent in cable, 

$aves weight . . . Meal 

for pressurixed cabins 

In addition, Lock-COad saves 
weight by permitting use of 
smaller controls, pulleys and 
supporting fixtures. Sensi- 
tivity in the control system 
is increased by practically 
eliminating cable curve 
changes and brings easy, 
uniform control. Its smooth 
surface fits perfectly through 
pressurized cabin stuffing 
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Contact our Engineering 
Department for data and 
suggestions on complete 
Lock-Clad Control Cable 
Assemblies. John A. Boeb- 
ling’s Sons Corporation, 
Trenton 2, New Jersey. 
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Small gas turbines pass test of time 

N«w Milestones Gain fndusPrF-w/cfe Aeceptanee for AiResearth Power Turbines 


.AiResesreh small gas turbine engines, 
first of this revo I ulionarv class of 
lurbomachinery to be sieveloped, have 
now passed the following Important 
milestones: 

• 100.000 hours of aclual service in 
the field • Successful operation up to 
altitudes of 5.H.000 feet • Completely 

reliable automatic control on produc- 


tion machines * Customer established 
overhaul periods of up to 600 hours 
on existing units ' Design overhaul 
jieriods on neiv models of 1000 liours 
* All phases of military qualification 
(Including new shaft power and gas 
turbine compressor designs) . 

Pioneer in this field. AiResearch is 
first to develop and deliver combina- 


tion units capable of delii'ering either 
shaft orbieed air power independently 
of each other, Aillesearcli has more ex- 
perience with small gas turbines than 
all other manufacturers combined. 

lie are proud of the engineering- 
manufacturing team that has made 
possible these outstanding contribu- 
tions to industry, 


TME 



CORPORATION 

^liResearcli Manufacturing Divisions 


Zos .dageles 45, California • Phornix, Arizona 


Designers and manufaolurers tjf aircraft components: ■ 



PASTUSHIN 

AVIATION CORP. los Angelas, Calii. 


for production of jettisonable fuel tanks 

and other aircraft and missile components 
from non-critical materials. 


NEWS DIGEST 



McDonnell F>101 voodoo takes oir with three external tuel tanks during simulated *'heav)'.wcight<ondition" flight tests. Location 
of fuel tanks on the long-range Air Force fighter’s fuselage sias dictated by inability of the Voodoo's thin swept wings to support tip- 
tanks. Pio[ecb‘ons on the ends of fuel tanks may be drop valves. Also note unusual slots on F-lOl's fin for its "flying tail" elevator. 


Domestic 

Pratt & Whitney Aircraft is modify- 
ing a Douglas C-124 to take the T57 
turboprop in the nose as a flying test 
bed for first flight tests of the giant 
split compressor engine. T57, ear- 
marked to power the Douglas C-132, 
50-ton-payload transport, is now run- 
ning on the test stand but has not yet 
undergone the requited 1 SO-hout offi- 
cial type test. 

The Ford Motor Co. has new con- 
tracts to build P&WA J57 turbojet en- 
gines at Dearborn, Mich., for Air Ma- 
teriel Command. The contracts, with 
a total value of 5195,572,897, call for 
production of 763 powerplants. Three 
versions are included; J57-29W. -21 and 
-19W. 

Fairchild Engine & Airjilanc Corp.’s 
Aircraft Division reccired a USAF con- 
tract for 73 more C-123Bs- TTic award 
increases to nearly 2-iO the mimbet of 
assault transports scheduled for pro- 
duction at Fairchild’s Hagerstown, Md„ 
|)lant. Air Force may accept its first 
fully operational C-123 today (June 
27). The plane will be used by ’USAF’s 
first fixed-wing assault-transport unit, 
the 309th Troop Carrier Group, to be 
activated next month at Ardmore AFB. 
Okla. 

Pan American World Airways or- 
dered Model AVQ-iO C-band airborne 
radar from Radio Corporation of Ameri- 
ica for installation on PAA's entire 
fleet of DC-6s and DC-7s. Value of 
the contract: $2 million. 


Northwest Orient Airlines is testing 
Bendix X-band airborne radar in regular 
passenger flights on a Boeing Strato- 
eruiser. Evaluation unit cost approxi- 
mately $40,000, including installation, 
a spare and test equipment. If adopted 
for NWA’s fleet, the price will be 
about 514,000 pet plane plus 56,000 
for each installation. 

Convair-Fort Worth was awarded a 
multi-million-dollar Air Force contract 
to convert 36 Air Force C-34s to air 
rescue configuration. Conversion to 
SC-54 calls for larger fuel tanks, nariga- 
tion and avionic search devices, blister 
windows and rescue equipment. First 
plane is scheduled for dclirerv next 
(all- 

Tanker tests will begin on Boeing 
Airplane Co.'s Model 707 jet tanker- 
transport prototype this summer at 
Seattle. Installation of flight refueling 
equipment has started on the jet and 
is expected to take scr cral weeks. 

Kaiser Metal Products, Inc., will build 
additional B-57 wings for Glenn L. 
Martin Co. under a new 510 million 
contract. The award extends production 
of B-57 wings at Kaiser's Bristol. Pa., 
I’lant tlirough July 1956. 

Financial 

Northrop Aircraft, Inc., reported net 
income of $8,999,382 for the nine 
months ended Apr. 30, a nearly five- 
fold increase over 51,854,856 for the 
same fiscal period last year. Consoli- 


dated sales and other income totaled 
5214,937,363, compared witli $109,- 
646,969 last year. Backlog Apr, 30: 
5306 million, compared with 5366 mil- 
lion Jan. 21 and $559 million a year 
ago. 

Ryan Aeronautical Co.'s net earnings 
during the first half of Fiscal 1955 de- 
clined to S796.S96 from 51,054,088 
for the comparable six-month period 
last year. Net sales and other income 
were $19,444,115, compared with 
525,540.785. Backlog Apr. 30 dropped 
to S32.6 million from 539 million Jan. 
31. 


Internafional 

South Korean Air Force received 
four North American F-86 Sabres from 
USAF last week, tlic Republic's first 
U. S. turbojet aircraft. At least three 
squadrons are expected to be trans- 
ferred during tlic next year. Deliserics 
increased Soutli Korea's military air- 
craft to 144. In North Korea, uncon- 
firmed reports claimed the Communists 
now have 235 MiG-15s. 

Pacific Western Airlines took a 30- 
day option to buy Queen Charlotte Air- 
line, a surprise twist after vears of 
lough competition bcriseen the two 
rir’al British Columbia carriers. An- 
nouncement of the primosed merger 
came shortly after QCA President A. J. 
Spilsbury rejected earlier PWA over- 
tures (AVV June 6. p. 7). Purchase price 
was understood to te well over $1 mil- 
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POTENTIOMETERS 



NOW WIDELY AVAILABLE 

Until now, you’ve seen Topp’s pre- 
cision potentiometers only as integral 
parts of the widely used Topp Mach- 
scnsing and calculating devices and 
angle-of-attack instruments, 

Note, expanded production makes 
these highly reliable potentiometers 
available to all manufacturers of elec- 

Topp potenliomeler$ have an 
outstanding record of high reliability. 
The full line includes the most modern 
designs in linear and non-linear types; 
single turn, rectilinear motion and 
multi-turn ; with servo Range, threaded 
bushing and tapped hole mounts. A 
custom design and manufacturing 
service is available for unusual needs. 

Bring your potentiometer 
problems to TOPP. Write or wire for 
information and potentiometercatalog. 
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WHO'S WHERE 


In the Front Office 

Gen. Benjamin Chidbw, 
iiiander. Air Defense Comman 

dent of Thompson Products. 

Jose Lopeg Vilaboy returnee 
dc Aviacion as president. D 
N’lhboy’s lease of absence, adm 
Cubaiia svas handled bs' the 
me^to Agneo; 


Banco dc F 


c Harold P. Sears, Assistant 
Chief of .Vasal Staff (Air) of the Rosa! 
Canadian Navy. Sears is on loan from 
British Royal Nasy. 

esigned as aeronautics 


3r of tf 


Calif. 


., P. Henry, vice | 
kenas, cliief engine 
ists. Inc., at Ingleiv 


rsidciit. and !. L. 


Honors and Elections 

W. A. Patterson, president of United Air 
Lines, elected chairman of Flight Safety 
l''oundation's Industry .Adsisorv Committee 
for I95>. Vice chairman: AV'illiain Littlc-- 

Charles A. Grinyer, vice president and 
chief ei^ineer of A. Roe Canada's 
Orciida Engines, Ltd., appointed a mtanhet 
of the Hawker Siddelcy Croup Design Coim- 

E. H. Heinenumn, chief engineer of 
Douglas .Aircraft Co.’s El Scgundo Division, 
awarded the Paul Tissaiidicr Diploma by the 


Qianges 

Robert F. ]oi 


t-engmeei 


iislant to the 
D. R. Tackc. 
ircraft Corp., 


chief of development, Teni 
Dallas. 

Vermon R. Quinby, manager of the Indus- 
trial Associates Division of Dumont Aviation 
Associates, Long Beach, Calif. 

D. C. Burrows, controller of Conroit-San 
Diego Division of General Dynamics Corp. 

Mrlo L. Voight, controller of Norden- 
Ketay Corp., New York. Other changes: 


engineering, a 


-ofdi 


:ign a. 


Hilaries V 


Edward P. Cebhatd, technical director of 
M. W. Kclii« Co.’s Defense Products Di- 
vision, Jersey City, N. J. 

B. A. DsIct, chief engineer of the Defense 
Division of Servel, Inc., Evansville, Ind. 

■«', H- P. Dtumiiiond, assistant director- 
engineciing for Douglas Aircraft Co„ Santa 
Monica, Calif. Also promoted: E. T. BusJi, 
assistant director of field and lab operations: 
J- F. Martiu, assistant director of flight, and 
B. A. Fonids. chief pilot. 

Emo D. Porro, engineering assistant to the 
director of Stanford Research Institute. 

Edward M. Owen, manager of Rhcem 
Manufacturing Co.’s Washington, D. C„ 
office. 


INDUSTRY OBSERVER 

► Republic F-105 supersonic figliter-bombcr prototype is due at Edwards 
,\KB early in July for initial flight testing several months alicad of schedule- 

^Boeiug will increase its B-52 production rate from 10 planes to 13 planes 
per month under the accelerated program recently ordered by USAF as a 
result of disclosures of Russian progress in long range jet bomber develop- 
ment (AW May 23, p, 13). Infonnation on the new rate comes from 
Acronca Mfg. Corp. which is the sole source for B-52 spoilers, ailerons 
niddets, wheel well doors, bomb doors and radar capsules. 

► Northwest Airlines Super Constellation almost ditched 7 hr. out of Tokyo 
because lowering fuel pressure caused power loss in all four turbo compound 
engines. Plane bad dropped to 1-500 ft. and pilot had given "stand by to 
ditch” orders when power gradually returned- Icing of carburetor master 
control was determined to have caused tlic lowered fuel pressure. Bendix 
lias issued a service bulletin modifying the master control to provide for 
emergency fuel supply in case of icing. 

► North American F-lOIXl is scheduled for delivery about July 1. The fighter- 
bomber version of the Super Sabre is equipped for in-flight refueling and has 
provisions for droppable external fuel tan^. 

► Lockheed’s Marietta, Ga„ Division is working in tlic field of nuclear- 
powered aircraft, according to R. R. Kcarton, assistant general manager of 
the division, 

►Bristol Aeroplane Co. has secured rights to a reverse tlirust device devcl- 
o(>ed by Sneema. 

► Production streamlining and the learning atrve has reduced the original 
S40 per pound cost of the Northrop F-89 all-weather interceptor to $19 a 
pound. 

► Initial costs for the Boeing B-52 is running about SIO million per aircraft. 
Overall operating costs for a B-52 wing (30 bombers) is estimated at $39,- 
290,000 annually. 

► Convair’s Ft. Worth, Tex., plant is converting a fleet of 36 C-54 trans- 
ports info ait rescue aircraft. Larger fuel tanks, electronic devices for naviga- 
tion and search and blister-type windows for better visibility will be installed. 
New designation is SC-54. 

► Army has expended $15,922,000 to date on its convcrtiplane program. Two 
prototypes have been built— the Bell XV-3 and tlie McDonnell XV-1. 

► First Elizabethan with Napier Eland turboprops will start freight service 
with British European Airways in about a vear. Plane is now at Napier’s 
Luton factory being rc-engined and should make its first flight in a few 
weeks, Elizabethans were built by Airspeed Division of do Havilland. 

► Rolls-Royce RB. 109 httboprops are being installed in the second proto- 
type de Havilland-Airs]>ccd Elizabethan, expected to start flight trials late in 
1956. Engines are rated at more than 4,41)0 bp. each for ticoff. 

► An S80-miilian aircraft repair and overhaul program is being used bv the 
Canadian government to distribute defense spending outside the Toronto- 
Montrcal area wlicre Canada’s aircraft industry is concentrated. 

► RCAF Sabres in Europe equipped with the Ocenda engine are out-perform- 
ing USAF Sabre Jets with tlie GE J47-27 engine. RCAF Mk. V Sabres 
liavc higher ceiling and rate of climb than U. S. Sabres. 

► Rule die method of blanking, using inexpensive hardened steel edge set 
in plywood support, is being considered by Republic Aviation and North 
American Aviation production men for application to titanium allov sheet, 
vvliich has proven difficult to cut. 
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Speed for Supremacy 


The immediate challenge - . . facing business leaders 
in every field ... is the urgent need for expansion and 
modernization to maintain facilities that will be large 
enough and strong enough for survival in the race 
for industrial supremacy. 

Yesterday's facilities . . . yesterday's methods of opera- 
tion are outmoded unless they are adapted to the 
challenge of today’s business competition. 

In the race to capture new markets with new products 
and new services, business faces a line of action 


extending hundreds or thousands of miles from the 
home office. Distant plants, distant developments, 
far-flung interests of every sort ... all demand the 
attention of executives for on-the-spot decisions. 

Beechcrafts have helped thousands of expanding busi- 
nesses meet the challenge of competition and of growth. 
Cruising at 200 miles per hour, with a range up to 1100 
miles, the Beechcraft Twin-Bonanza flies faster and 
flies farther than any other plane in the six-place class! 
Hundreds of business-owned Twin-Bonanzas prove — 
The World Is Small When You Fly A Beechcraft. 



*ASK A60UT 
BEECHCRAFT'S 
NEW EXCLUSIVE 
LEASING PLAN. 


BteCHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


Washington Ronndup 


$83 Million for Airports? 

I'liete is a good chance Congress will pass legislation 
before adjourning providing S63 million contract author- 
itv for icdcral aid for airport construction annuallv for 
the next four years— S60 million for continental projects 
and S5 million for territorial projects. If the President 
doesn't veto the measure, tliis would give Civil Aero- 
nautics Administration authority to enter contracts for 
S83 million in airport aid in Fiscal 1956. The House 
and Senate have alreadv approved a S20 million appro- 
priation for the rear— almost double the .Administration’s 
request of Sll million. 

The Senate Cortimcice Conrmittee has already ap- 
proved the S63 million authorization measure, intro- 
duced by Sen. Mike Monroner (D.-Okla.), and Senate 
approral is expected this week. \ companion measure 
has been introduced in the House by Rep. Oren Harris, 
chainnan of tlic Coimitctce 'rrairsportation Subcom- 

Undci these measures, the Appropriations committees 
would be obligated to ap|3roprrate funds "after” CAA 
had cirtercd contracts-rtp to S63 million annually. 
Under the 19-16 Airport Act. CAA has had to obtain 
appropriations ‘'before'' it could ntakc contracts. 

ATA Self-Enforcement 

Some of the sclicdirled airlines are skeptical about the 
plan for setting up an enforcement office in the Air Trans- 
port Assn, to police their own ranks; The complaint is that 
they will be placed in “double jeopardv” because thev 
are already subject to cnforccincnt from the Civil Aero- 
nautics Board’s Office of Conipliance. 

llouc'cr. ATA's board of directors approv’cd “iit prin- 
ciple" the adoption of an industry enforcement program 
to be put into effect Jan. 1, 1956. Tire Board accepted 
the recommendation of the airline’s Air Traffic Confer- 
ence that air enforcement .section midcr a director be 
established within ATA. The administrative details and 
selection of a director, «lio will levy cash fines for in- 
fractions. will be worked out prior to tire next ATA 
directors meeting in mid-December. 

Navy Aircraft Restrictions 

Because of tlic risk and unfavorable publicitv that 
follous an aircraft crash. Navy lias again tiglitcncd re- 
strictions on public demonstration of aircraft still under 
development. 

The new Bureau of .^ctollautics instruction states that 
planes oannof be flown for other tlian experimental 
and developmental purposes until aircraft, its components 
and the pilot haic 50 hours of flight time. Operating 
limits and maneuvers also must not exceed those estab- 
lislicd by BuAer. 

No Aircraft Show "Booms" 

.^ir Force is expected to protest, but Defense Depart- 
ment airc.idy has banned sonic booms and paraclmtc 
drops at 1935 National .-\ircraft Show. 'ITiis rear’s Labor 
Dav event at Pliiladelphia Internationa! .Airport al.so will 
be held witli improved insurance coverage, following 
last year's suits over damages trawd to Armv's discharge 
of excess explosives. Residents near the Dayton Airport 
wlio filed claims have been in Washington recently press- 


ing for settlement and received support from Defense 
Department lawyers, who ordered tlic sivow management 
to take action. 

Army Dissatisfaction 

Furtlicr manifestations of .Army dissatisfaction with 
Air h'orce handling of its contract funds as a middleman 
between Army and its contractors continue to come to 
light. 

Latest is disclosure that Navy was chosen to liandle 
Armv research and development funds allocated to a 
new jet-propelled convcrtiplane. Proposals have been 
boiled down to three companies-Ccssna, North Ameri- 
can and Hiller— who are expected to get contracts for 
design studies. Aircraft will be small, for observation 
purposes. 

Meanwhile, several Anny witnesses told Senate Ap- 
propriations Subcommittee they place liigli hope in the 
Bell XV-3 and the McDonnell XV-1. Dark horse is 
McDonnell HCH, a sliort-range, high-lift helicopter 
powered bv tip jets. 

New Washington Airport 

Secretary of Commerce Sinclair Weeks is leaving it 
up to local residents in Matvland, Virginia, and the 
District of Columbia to take the initiative on construc- 
tion of a new airport to rase the increasing traffic con- 
gestion at Washington Natrona! Airport. 

“\\’c have not as vet received any definite indications 
of active local interest," Weeks said in a letter to Chair- 
man Warren Magnuson of the Senate Commerce Corn- 

lie added: "W'e shall be pleased to work closely 
with tire local governments in the development of an 
additional facilitv, if thev iivdicale an interest and a will- 
ingness to participate in such development." 

Local opposition killed off tire original project to con- 
struct a new airport at Burke, Va. 

Cargo Plane Leasing 

Precise terms and conditions under whiclr the Navy 
will lease modern cargo aircraft to commercial operators, 
and more particularly the monthly rental rate, is ex- 
pected to further reduce the number of potential appli- 

Thcir ranks were first thinned following the Air 
Coordinating Committee’s approval of the Navv program 
subject to numerous restrictions (AW June 13, P. 135). 

Two c-.irticts most interested in obtaining Navv equip- 
ment— less than eight DC-6.^'s will be available— are 
Slick Airvrays and Hying Tiger Line but each has ex- 
]3tcssed concern that the price rnav be set too high. 
Slick, which had a three-month experimental lease of 
one plane at a inonthiv rental of S20.000, found its 
costs were increased mote tlian 50'^ in meeting the 
Navy’s requirement for a l.-lOO hour ovcriiaul. 

Other potential lessees include American Airlines, 
United Air Lines and Seaboard & 3\'cstem. All qualifv' 
under ACC’s stiff rules of cligibiiitv. Interested carriers, 
liovvcvcr, will be asked to renew or reinstate their appli- 
cations for cargo aircraft with Navy, wliich at one time 
had a total of 15 companies seeking more than 43 air- 
planes. 

—Washington staff 
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AF to Speed F-101, F-104 Produetion 


Symington scores first victory over Eisenhower as 
Senate approves additional Marine Corps funds. 


By Kallii'rino Joiuiscii 

\Vailiingloii, D. C.-Air I'orcc lias 
decided to iiccclcT.itc |3rodiicticin of two 
of its nc«' supersonic figlitcrs— tlic long 
range McDonnell K-101 and tlic light- 
weight Lockheed I'-IOd day fighter— 
and will prnbabh rcejuest additional 

’Ibc fighter decision was the second 
dcielopment to follois' from Air Force’s 
rcs iess of its production program under- 
taken as a result of disclosures of Rus- 
sion air power gains by Aviation W'erk 
(Mai 23. p. 12). -\ 35% increase of 
B-52 bomber production «'JS an- 
noiuiced |)mioiisly, and an additional 
S20() million requested to accomplish 
this (.\\V June 13. p. 17), 

Obseners predict Defense Secretary 
Charles W ilson « ill go along with the 
US.M'’ decision on accelerating fighter 
output, as well as a request for addi- 
tional procurement funds. 

Secretary of .\ir I'orcc Harold Tal- 
bott disclosed the fighter decision in a 
letter to Sen. Dennis Chavez (D.-X. 
Me.v.l, chairman of the Senate .Appro- 
priations Subcommittee on the Armed 
Scn iccj and made public during Senate 
debate on the S31 billion defense 
budget for Fiscal 1936. Talbott said 
that he nould also notify Congress of 
any tccoinmcndation USA!'' might 
make to Whlson in the near future for 
additional funds. 

In the past, the procedure has 
been for tlie sarious service secretaries 
to approach Congress through the Sec- 
retary of Defense. 

Will Advise Congress 

Talbott stated; 

"W'c ha\c not completed our leiiew 
of all the elements of the program fi- 
nanced from the appropriation 'aircraft 
and related procurement.’ Therefore, it 
is not possible at this time to determine 
the extent to nhich additional funds 
niav be needed to finance this program 
111 Fiscnl 1956. W'c see .some possi- 
bilitv that all or a substantial part of 
tile funds ncccssan to accelerate the 
fighter program can be achicicd by ap- 
propriate adjustments in other areas 
financed by this appropriation- If addi- 
tional funds arc needed ... to properly 
support this increase in the production 


of fighters and continue adequate sup- 
port of other parts of the program, we 
will make suc^ a rccomnienclation to 
the Secretari' of Defense and advise 
your committee of the reconmiendation 
prior to the adjounimciit of this session 
of Congress." 

Talbutt’.s decision was based on a 
inciiioiandiim b> US.’ll''s Chief of 
Staff. Gen. Nathan 'Twining, which dis- 
missed possible produetion acceleration 
of two other fighters; stating; 

"The production of our current 
supersonic fighter and fighter-bomber, 
the F-100. is at a satisfactors' rate. . . . 
'The production of our all-weather 
fighter, the l'-102. is ptoeceding satis- 
factorily, but further acceleration at 
this time docs not appear feasible.” 

Twining said that “it is, however, 
both feasible and practical to step up 
production on two new supersonic 
figliter aircraft, tlic F-101 and the 
F-104. Flight tests recently completed 
indicate that these advanced aircraft 
arc rcadv for \ohmic production." 
Victory Over Administrotion 

The two liighliglits of Senate debate 
on the Fiscal 1936 defense budget- 
passed on an 80 to 0 vote— were: 

• Ait Force was directed to obligate 
and expend it.s funds for aircraft and 
guided missile production "as speedily 
as possible" bv an amendment offered 
bv Sen. Joseph CMahoiies' (D.-Wyo.) 
and unanimously apptoicd. USAF had 
a S5.7 billion unobligated balance for 
aircraft procurement on hand May 1— 
just two months before tlic close of 
Fiscal 1955 (see p. 25). 

Tlic O'Mahoncy amendment read; 

"It is the sense of the Congress that 
the funds ... for aircraft and related 
proenrement shall be obligated and 
expended as speedily as possible con- 
sistcntlv with ptoicn technological dc- 
\clopmcnts to tlie end that the United 
States shall not fall behind any nation 
in the world in air power." 

• Sen, Stuart Symington, former sccrc- 
tarv of the .Air T'otcc. won his first vie- 
torv oicr President Kisonliowct on a 
defense monci' sliosvdown when the 
Senate approiccl his aincndnicnt adding 
S46.2 million for the Marine Corps on 
a 40 to 39 vote. 

The 531.1 billion budget approied 


bv the Senife is divided: US.AF. S14.7 
biliiou: XavT. S9.1 billion; Atuiv, S7.5 
billion. 

The House is expected to accept two 
ma)or Senate changes; 

• The S356 million added for airaaft 
procurement. This includes the SI 30 
million which the House cut from the 
.Administration’s original request and 
the S206 million additional requested, 
after the House had pa.sscd the budget 
hill, to accelerate B-52 production. 'The 
House cut was made .solely because it 
dcix'lopcd that US.AI''’s carrs'-oser of 
unobligated funds would be larger than 
anticipated when the procurement esti- 
mate was calculated. With the speed- 
up of fighter and bomber production, 
tlic .siliiaticm has now changed. 

• The S2K) million additional made 
aiailablc for rescarcli and dcselopincnt. 
'Ilie Senate added SIO million to the 
S25 million approved by the House for 
tlie "emergency fund" of tlic Secretary 
of Defense, and authorized the transfer 
of up to S200 million to the fund from 
Dtlicr programs. .Assistant Secretary of 
Defense for Research and Deiclop- 
meiit, Donald Quarles, said tlic fund 
would be used for special research and 
development projects that might de- 
iclop during the year. 

’llic S6.3 liillion approied by the 
Senate for aircraft and related procure- 
ment is more tlian double the Fiscal 
1955 appropriation of S2-7 billion. 
Aviation Week's Role 

Other appropriations approved by 
both Hausc and Senate, as recom- 
mended bv the Eisenhower Adininistra- 

• Naial aircraft and related procure- 
ment, S905 million— SI billion below 
the Fiscal 1955 allocation. Navy Secre- 
tary Charles Tliomas has testified that 
procurement requests would inacasc 
sharply, starting in Fiscal 1957 (.AW 
Feb- 21, p. 441. 

• Air Force research and deielopincnt, 
S570 million-Sl 52 million more than 
the Fiscal 1955 allocation. 

• Naval ai'iation research and develop- 
ment. S163 mimon-S7 million less 
tliiin l''iscai 1955. 

Protesting tliat "we have been coast- 
ing dosm. to sai'c money, eieri' day 
until the recent incredible display of 
air power hi' tlie Soiiet last moiitb.” 
Symington, during debate on the de- 
fense bill, complained: 

"Tlic request for more money to 
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speed up tlic production of tlic long- 
range B-32s Has made by the Depart- 
ment of Dcfciiie onK after Senate cciin- 
mittccs demanded tlic facts, and an aii- 
thoritatiic magazine (-Avution 
had released aiailable details about the 
Moscow flights." 

Fail To Release Photos 

-Although 'cicnbodv in Moscow" 
had tlic opportunity to set these flights, 
Simiugton ohacned, "eicn as of todai, 
tlic photographs of these pLiues liaic 
never been declassified and released to 
the American people.'’ 

Of the file chief categories of air 
power— fighters, light hoinbers. medium 
bombers, licaiy bombers, and missiles, 
Symington declared ’the Soviet is 
ahead in two. ptobabli ahead in tivo 
more, llie United States is aliead in 

He commented that iic are non told 
by tlic Department of Defense that the 
Soiicts are substantially aliead in num- 
bers of operational modern jet fighters 
and modern light jet bombers. 

"Latest knoH-ledgc would tend to 
show that the Communists have passed 
us in the production of modern long 
range jet intcrconlinciital lionibers,” 
Symington said- "Anv extrapolation 
based on facts cnniinccs us the Com- 
munists arc ahead in the missile field- 
well ahead with the iiitcrcontiiienhi! 
ballistic missile, the ultimate weapon, 
at least iii our time." Only in medium 
bombers is the U. S. substanlialli- supe- 
rior to the Soiict, he said. 

Sen. Srnith's Views 

Pointing out that the nuiiiber of 
Defense secretaries has groini from 
four, when the scn iccs were unified in 
1947. to 31, Symington called the 
I’entagon a ‘bureaucratic empire un- 
paralleled in tlie hi.stori of out goicrn- 
niciit.’’ He said that "if this admin- 
istratii'c inonstrosih were cleaned up 
at tlic top by true iinific-ation . . . liil- 
lions of dollars annually would tx: 
saved the American taxpaicr.” 

Sen. Margaret Chase Smith (R.-Mc.) 
challenged Symington when lie criti- 


cized the President for suppotling a 
reduced .Ait I'otcc goal of 4S groups, 
instead of the original giwl of 70 groups, 
tlirce mouths before tlie outbreak of 

the Korean war In mid-1950. 

Commenting that Symington was 
■’indulging in the luxury of hindsight," 
Mrs. Smith observed that although 


Washington, D. C-— New formulas to 
lielp Defense Department officials with- 
hold unclassified information from the 
|)ublic ;irc being promulgated from tlic 
Pentagon. 

One of them is a "guide" that asks 
military nc«s sources to es'aluatc ■'any- 
thing you can think of" in deciding 
whether to supply the answer to a ques- 
tion. Public iii'fonnation officers say 
frankly that the system will make them 
H'ithhold replies to most news requests 
to be on the safe side. 

■Source of the standards is R. Karl 
Honanian. Deputy Assistant Secretary 
of Defense for Public Affairs, who «a's 
shifted to the Pentagon about a month 
ago from the Office of Strategic Infor- 
mation at the Commerce Dep.irtment. 
His latest steps in carrying out Defense 
Secretary Charles E. Wilson’s order to 
tighten release of public information; 

• Disclosure of a new department stand- 
ard stating that infonnation must not 
be gis'en out unless it meets the test of 
being '‘useful" or “valuable" or at least 
’'interesting." 

• An experiment with the Arms, under 
«hich commanders have been supplied 
with pads of a form. "Balance Sheet for 
Strategic Information," a tvpc of score 
board H’hcte cheeks in some of 20 boxes 
can be tallied at a glance to helj) the 
judgment of a public information offi- 

The "balance slicct” beats the im- 


for a 70-gtoiip .Air l''orcc at that time 
in his capacih as Scctchrs- of the Air 
l-’orce, I do not recall tliat he con- 
tinued to publicly maintain that stand.” 
Ss'iiiiiigton replied tliat "when it be- 
came obsioiix tlic .Ait T'otcc was to be 
composed of cmls 48 groups, I resigned 
. - , ami quicth gaic that out as the 
reason for nii resignation.” 


print of the Commerce Departiueiil and 
csidcntli' is a system drafted by Hona- 
nian’s office before he nicived to bis 
Pentagon po.st. It calls upon a military 
public information officer, whose service 
training lias taught him to answer all 
queries within the limits of military 
security, to grade the ncivs. 

Tlio information officer is asked to 
weigh svhether he thinks it will be 
"helpful" or "harmful" to the United 
States and in each case by degree- 
"much” or ’’little.” 

There arc five items under which a 
piece of requested information must be 

• Net effect on military power 

• Net effect on industrial power 

• Effect on morale 

• Other strategic angles 

• Other considerations. It is here that 
the information officer is given carte 
blanche to enter "ansthiiis wu can 
think of.” Tlicn he is to aceidc how 
much help or harm will he done to the 
nation’s interest by dissemination of the 
data in the light of “anything you can 
think of.” 

As a precautionary measure, he is 
warned to make his decision "in net bal- 
ance, all things considered.” 

Order 'Costs Doubt' 

Other items on which a public in- 
formation officer is called to pass judg- 
ment include such ciusise factors as 
world opinion, the morale of a hostile 
nation, the ability of the U-S. and an 


Sy mmgtoii ’■initially took a strong stand 

Now It’s Defense News Only If It’s 
‘Useful, Valuable or Interesting’ 

By Claiide Wilze 
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enemy to fight a war, improve the 
economic foundation and eommit acts 
of sabotage, 

Hoiijman’s utilization of flic "use- 
ful” .standard came to liglit in an 
exchange of letters between him and 
J. R. Vt'iggins, managing editor of the 
U’ashington Post and Times Herald. 
Wiggins is chairman of the Freedom 
of Information Committee of the 
American Society of Newspaper 
Editors. 

The editor challenged Honaman’s 
program to set up a new "gres’ area" of 
data that is unclassified but which he 
thinks may help an enemy. Wiggins 
said that Secretary Wilson’s order "has 
cast doubt upon all information . . . 
from the Defense Establishment." 
Tests To Meet 

In reply, the deputy assistant secte- 
tetary denied the intention is to "limit 
the asailahility of information to that 
which is self.serving.’’ He said the 
public is eager for certain facts and 
needs them to “play their part as 
citizens." 

He added: 

"There arc, nevertheless, manv cases 
where demands for information which 
take up the time of people with busy 
schedules do not truly meet the require- 
ment of being useful or valuable, not 
yet very interesting to the public. These 
are tests that should be met.” 

Wiggins came back with the observa- 
tion that “an official inside the De- 
fense Department is not likeh’ to regard 
as constructive, information that dis- 
closes his own errors. Persons on the 
outside of the Department raav sery 
well regard these disclosures as coii- 
Structise and public serving.” 

The editor also declar^ that the 
nature of a dcmocracv requires a con- 
tinuous flow of information from the 
government to the people, not only of 
facts the citizens get "contrary to the 
wishes of government.” 

Anything else, W'iggins said, "is an 
indefensible philosophy in a free so- 

Newsmen Complain 

In the past few weeks, growing con- 
cern o\er .Administration efforts to 
stifle the flow of news has resulted in a 
rising tide of complaints from Wash- 
ington reporters. Veteran newsmen on 
practically all be.its outside of Congress 
and the Supreme Court are complain- 
ing of the difficulty in getting nows and 
the inaccessibility of polic'-making 
officials. 

There also are instances of high- 
ranking personnel who are less than 
honest in answering queries. One 
Washington correspondent of manv 
years experience says, "A Cabinet officer 
lias lied to me on ^vo recent occasions. 


It ncs'cr happened before. Somehow, 
these men sec no reason why they 
should not lie to a newspaperman.” 

Copies of Honaman's "balance sheet" 
were supplied to Atmv eoininandcrs 
with a letter from Brig. Gcii. T. S. 
Briggs. Deputy Chief of Information. 
He told the commanders they were to 
serve as a guide in anssvering press and 
other inquiries. 

An Army spokesman told Aviation 
W’ef.k the sheets were sent out as an 
experiment at Honaman's request "to 
see how they would work in the field." 


Seattle— U- S. aircraft industry is 
making “great strides” in reducing and 
controlling the cost of military plane 
production, William B. Allen, presi- 
dent of Boeing Airplane Co., said last 
week. 

In Boeing plants alone, efforts to im- 
prove efficiency and cut expenses saved 
the government nearly $100 million dur- 
ing the past several years, he told the 
Washington State Bankers Assn. The 
cut-costs program returned an additional 
profit to Boeing of less than $10 mil- 

Proftts, Competition 

Allen attacked statements that the 
aircraft industry is making too much 
money and lacks competition. His an- 
swers to these charges included the 
following: 

• Aircraft profits. “In 1954 our 
(Boeing’s) earnings represented 3.58% 
of sales. For a number of years prior 
to that, when the excess profits tax was 
in effect, our return was approximately 
2% of sale. These figures are fairly 
representative of the aircraft industiy. 
This compares with an average return 
of 6-7% on net sales for all manufac- 
turing industiy in the United States . . . 

“In only three of the nine years 
since the end of World War II has the 
aircraft industry made a return on net 
worth greater than that realized by all 
mamifaciuring industry, and the average 
for the aircraft industry for this nine- 
year period is below tlic average for all 
manufacturing industry, 

“The three years during which 
Boeing and the industry experienced a 
high rctnm on net worth arc 1952. 
1953 and 1954, during which time the 
industry was building to a peak. Pres- 
ent military programming indicates the 
volume of Business for the industry will 
now decline from this peak, with the 
result that the percentage of return on 
net worth will materiallv decline be- 
cause of lower total profits applied to 


He added that he did not think tlics’ 
were necessary for cxpcticnccd public 
information officers, “But we thought 
thc\ might prove helpful to some of the 
greener men." 

Pentagon public information officers 
refused to use the form, .saying they 
could not judge such matters- 

A Commerce Department spokesman 
said the "balance sheet" was prcp.ircd 
"in consultation with principal trade 
and business publications." Efforts to 
find a publisher nr publishing group 
tli. 1 t was consulted were unsuccessful 


a liighcr net worth figure due to re- 
tained earnings." 

• Industry competition. “I make the 
unqualified statement that the aircraft 
manufacturing industry is highly com- 
petitive ... the B.52, for example, was 
designed and developed over a number 
of years. During that period it had 
strong competition— in fact, the project 
was close to death on a number of 
occasions. 

"I .issnre vou the B-52 has had a 
very competitive life and, as it has in 
the past, will in the future be chal- 
lenged by the products of our com- 
petitors.” 

Subsidy Critics 

Boeing's president also stmek at in- 
dustry critics who claim it is subsi- 
dized because the gos'cmment furnishes 
some plants and machinery' for aircraft 
production. 

He also stated the inability of 
aircraft companies to provide all facili- 
ties needed for production large!;' is 
due to these two factors: 

• Large fluctuations brought on bv wars 
or international tensions that require 
production far beyond normal needs. 

• Industry' earnings over the years have 
not enabled it to provide itself with 
necessary equipment and plants to meet 
these demands. 

Pilol Blamed in Crash 

Crash of an -Alaska Coastal Airlines 
plane was probably the result of loss of 
control while the pilot was attempting 
to operate visual flight at less than re- 
quired altitude and weather minimiims, 
Civil Aeronautics Board reports. 

Tlic crash occurred while the pilot 
yvas nMotiating a mountain pass bc- 
fyveen Pelican City and Hoonah in poor 
weather. The pilot died of injuries, and 
two passengers were seriously injured. 
The airplane, a Grumman G-44 am- 
phibian, was destroyed, 


Aircraft Industry Cuts Costs, Says 
Allen, Refuting Subsidy Charge 
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Supersonic XF8U-1 Details Revealed 


Design features that fit Chance 
Voiight's XF8U-1 for its role in car- 
riot-based airpower arc tcy ealed in the 
first pictures released of the Navy’s 
supersonic tla; fighter. 

Thc Navy asked for high rate of 
climb, cstrciiie altitude capability’ and 
level-flight siqictsunie speed. 

A'oughf de.signcrs conibiiicd the loyv- 
drag characteristics of a vciy thin, syvept 
yving with the high thrust of a Pratt & 
W'hitncy J57-P-4 with afterburner in a 
lightweight airframe nf .simple design. 
Aerodynamic Design 
The high mounted wing sweeps back 
approximately 40 deg. and has a small 
amount of negative dihedral. Thickness 
ratio is yer; loyv, on the order of five 
percent at the tip. The outboard panel 
of the yving has a It-ading-cdge exten- 
sion; the entire leading edge of the yving 
appears to act as a droop snoot flap. 

rrailiiig-edge surfaces have bcai 
blocked out in the photographs, niere 
are tyvo possibilities; citlicr iiiidspan 
ailerons ;irc used, or spoilers handle the 


'Ihc slab tail is loyv-set to eoiintcr 
piteh-up instability at high Mach num- 
bers. Height of tfie vertical tail should 
provide ample directional control dur- 
ing high angle-of-attack maneuvers at 
high speed and altitude. 

Powerplant Details 

Tip of the vertical fin is a reinforced 
plastic housing for antennas; its lead- 
ing edge is coated with erosion-resist- 
ant material. 

A sharp-edged, joyvl inlet for the 
Pratt & M'hitncy J57-P-4 turbojet is 
hung just under nose of the XF8U- 
1. Air ducting runs under the pilot's 
floor to the engine, mounted above the 
main landing gear well. 

Fuel tanks are in the fuselage ahead 
of the engine: there is no room in the 
thin yving for fuel storage. 

Parts of the rear and middle fuselage 
arc made of titanium alloy for high- 
temperature strength and lightness. 

General shape of the fuselage is slab- 
sided with gently rounded top and bot- 
tom. Canopy top line breaks above the 
fuselage only slightly, then drops sharply 


away for downward visibility over tire 
nose in carrier l.indings. 

Four cannon— presumably the stand- 
ard Navy armament of 20-mm. guns— 
arc mounted below and behind tlic 
pilot's floor. Cockpit layout and design 
follows current Navy practice. ’iTic 
ejection scat is the lightweight Chance 
Vought model (.AW, .Apr. 18. p. 96), 
adapted from the original Douglas Air- 
cr.ift Co. designs. 

Overall length of the XF8U-1 is 
about 58 ft., and height to the tip of 
the vertical fin is about 18 ft. Maxi- 
mum fuselage depth is seven feet; the 
yvingtips clear the ground bv six feet. 

One major factor in the fighter’s de- 
velopment was an extensive wind tun- 
nel program, done by NACA, the Navy 
and the manufacturer. Pavoff canic on 
the fint flight when the XFSU went 
through the Mach one mark in leycl 
flight, as revealed in Aviation Week 
Apr. 25. p. 90. 

Might tests have been made at .Air 
Force Flight Test Center. Edwards 
Ah'B. under Vought test pilot Jolin 
Konrad. 
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Destroying 6 More Comets, RAE 
Tells Aeronautical Conference 


Los Angeles— Six de Has illand Comet 
lA's will be tested to destruction in the 
water tanks ot England’s Royal Aircraft 
Establishincnt, bringing to eight the 
Comets to be tested for pressurization 
failure. 

This was disclosed by Percy B. Wal- 
ker, head of the RAE Structures De- 
partment. at last week’s Fifth Interna- 
tional Aeronautical Conference, a joint 
meeting here of the Institute of the 
Aeronautical Sciences and the Royal 
Aeronautical Society. 

Walker, in the liveliest session of the 
conference, said water testing of a Bris- 
tol Britannia already has started at Farn- 
botough. Vickers is building a tank to 
water test the Viscount, he said, and 
de Havilland will conduct its own water 
test of the Comet IV. 

Masefield Protests 

'Iliese plans for wholesale destruction 
of British transport aircraft brought a 
protest from the chief executive of 
British European Airways, Peter G. 
Masefield, who expressed the hope that 
the Famhorough water t.ink could soon 
be rctiaxl ‘to the R.\E Angling 
Society." 

"Tlic Comet was obsiously too thin 
and not strong enough,’’ MascScld dts- 
clarcd. lie suggested that the Comet 
accidents were causing tire British to 
be ovcr-cautious about fatigue of air- 
craft pressure cabins. A 50.000 hr. 



Thi4 report of the Fifth Inter, 
notional AeronnuUcol Conference wn. 
prepared by Ariolion fTeekS We.l 
Coatt Editor William Coughlin and 
Senior Engineering Editor Ireing 
Slone. 


fatigue life will be a satisfactory goal, 
Masefield said, and after that the water 
tank should be retired. 

"Om vou think of any better pur- 
pose we could put these Comets to?" 
asked Walker in reply. He said the use 
of the Comet fusewges will provide a 
iicvcr-to-be equalled opportunity to de- 
termine averages on pressure failures. 

Jet transport designers from Lock- 
heed, Douglas, Coiivair and Boeing re- 
fused the opportunity for public debate 
on the cabin failure program and stayed 
out of the discussions, teas ing the floor 
largely to the British. 

American Reply 

Tire U. S. answer came from Richard 
\'. Rliode, assistant research director 
of the National Advisory Committee for 
Aeronautics. Rhode reported on NACA 
tests which indicate that allowing cabin 
ribs and stringers to carry most of the 
strain of pressurization will reduce the 
possibilitr- of explosive decompression, 
and allow the discewery of fatigue 
cracks before they become dangerous. 

niis differed from the British solu- 
tion presented br' the R.^E’s Walker, 
who emphasized the part the fuse- 
lage skin itself can play in eliminating 
the hazard of explosive decompression. 

The joint meeting, held for the first 
time in California, was a liighlight of 
a two sveek visit by more than 100 
Eritisli engineers and cxccutis'cs to ex- 
change ideas witli American designers. 
Viscount Success on BEA 

Chief Executive Masefield of BEA 
led off wlicn lie pointed out to a meet- 
ing buzzing with news of forthcoming 
Lockheed and Douglas turbine aircraft 
that British European Ainvays made 
the world’s first commercial turbine- 
powered passenger flight fis c years ago— 
with the Vickers Viscount prototype. 

Since then, Masefield pointed out, 
BE.^ has flow-n a total of 57,000 air- 
craft hours and 225,000 engine hours 
with Rolls-Royce Dart engines instal- 
led in 30 aircraft. 

The scheduled BEA Viscount serv- 
ice has earned a net profit of 52,789.- 
100 at the rate of 554 a flying hour and 
5.24 profit for cs’ery mile flown. Break- 
even load factor lias averaged 34.5% 
on direct aircraft costs and 60.4% on 


total costs, including all overheads, 
interest on capital and other finance 
charges. 

These figures were established o\er 
an average sector distance of 490 mi, 
at an average block speed of 223 mph. 

"Os'cr all these routes," Masefield 
asserted. "The Viscount has materially 
improved BEA’s competitive position 
and has dramatically increased tire ratio 
of traffic carried by BE.A against such 
excellent aircraft as the DC-6B and 
Com-air, operated by rival airlines.” 

If it sounded like a strong British 
sales pitch for the Viscount in the face 
of recent announcement of the Lock- 
heed Electra, there was no one around 
to argue with it-on the official pro- 
gram, at least. 

Production Lines Talk 

U.S. indiistrs' let its production lines 
do the talking. British delegates touted 
aircraft plants in the Los Angeles and 
San Diego areas, \isited the .Air Force 
I'light Test Center at Edwards AFB, 
and inspected NCAA’s Ames Labora- 
tors- at Nloffctt Field. 

As one British delegate said, "It isn't 
I'aniborougli but it is rather impres- 

dtlicr highlights came from papers 
bv; 

• Bartnim Kelley, chief engineer of Bell 
•Aircraft Corp., Texas Division, out- 
lined Bell plans for a wing-shaped tail- 
less helicopter lifted by twin rotors, 
lie discussed model tests of this con- 
figuration which, combined with 
houndaiy layer control, sliosv some 
promise. The whirling arm test rig has 
indicated that rotor downwash will 
have a stabilizing effect on this “flung 
wing" configuration, reducing sensi- 
t;\’itv to gusts, Kelley reported. 

• Edward H. Heinemann, chief engin- 
eer of Douglas -Aircraft Co.. El Segundo 
Division, discussed some of the prob- 
lems encountered in designing high 
speed aircraft. Heinemann, in addition 
to general comments on buffeting, 
))itchup and instabilits'. made some in- 
teresting remarks on specific Douglas 
aircraft- Use of a lower horizontal tail 
(•n tlic .A3D would have improsed its 
stability at the stall, he said, but this 
was a'Oidcd because of the unknowns 
involved in locating a tail in the jet 
engine exhaust. 

M'hile the lighbvcight .A4D is stable 
without slats, slats were employed be- 
cause of the “very large gain ’ in maxi- 
nmm lift coefficient. Slats on the F4D 
Skvtav are to iinpros’e low speed lateral 
flight characteristics, he said. Douglas 
found vortex generators to be most 
effective means of curing both buffet- 
ing and wing dropping on the .A4D. 
Yaw dampers on the A3D and F4D 
brought flight characteristics on those 
two aircraft from unsatisfactors' to satis- 
factors-, according to Heinemann. 
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French Fly Rocket, Ramjet Fighters 


By William A. Walerton 

Paris— The last two days of the 21st Paris Salon d’ Aeronautique were 
devoted to showing in action in the air what had been displayed earlier on 
the ground, It was a memorable flying show with hot blazing summer 
sun on Saturday and low cloud with some rain during Sunday. 

The French flying was not the tightly-integrated, closely-controlled type 
of show seen at Famboroiigh in England, but it was certainly the most 


interesting air display seen in post-war 

Top of the novoit) bill was the 
futuristic pot-bellied Leduc 0.21, the 
flying duct with the needle nose and 
■•sec-right-thtough-it" engine. Its per- 
formance dispelled any doubts as to 
whether it would work. From its perch 
atop the Languedoc mother plane, it 
rose clear at 6,000 ft. over the center 
of the aerodrome, it wheeled to port 
and, within a quarter mile of its release, 
the firing of the propulsive duct could 

Maintaining altitude, the Leduc 
rapidly built up speed to what ap- 
peared to be around the 600 mph. 

It appeared to be very maneuverable 
and left no trail of fire- Only an orange 
colored flame could be seen burning in 
the rear fuselage. 

After several passes. Pilot Littolff 
stopped and relit the fire. He demon- 
strated his confidence in the Leduc by 
carrying out two circuits of the airfield 
at well under 1,000 ft. The lightened 
Leduc glided in to a v ery slow landing. 
About 20 ft. above the runway it 
streamed a ribbon-tvpe braking chute. 
After touchdown it pulled up extremely 

Swept-Wing Leduc 0.22 

Rene Leduc has been working on 
propulsive ducts for years, showing an 
early model of this aircraft at the Paris 
Sabn of 1938. 

The Leduc 0.21 is experimental, but 
later this year it will be followed by a 
swept-wing fighter prototype called the 
Leduc 0,22. 

This machine will be able to take off 
and fly on a single Atat jet engine 
mounted at the centre of the concentric 
tings of burners within the fuselage. 
This will enable it to cruise on the 
economy of a jet engine and at the 
same time build up the speed necessarv 
to make the tuyeres work initially. 

This huge afterburner will then give 
the terrific thrusts required to drive the 
plane well toward Mach 2 in climb and 

Colossal Rocket Climb 

Speaking of climb, the rockets 
demonstrated that thev had it- The 
small experimental Trident, prototype 
of an interceptor day fighter, hissed 


down the runway on its two wingtip 
mounted N'ipcr engines and one of its 
three Sepr rocket barrels. The rocket 
barrel lit up at the beginning of the 
run and burned with a white flame that 
streamed some eight or 10 ft. behind 
the Trident. 

Trident Tailplane 

The Trident has a tailplane with con- 
siderable anhcdral and little ground 
cleaiance at the rear. Consequently 
little incidence was used on takeoff or 
landing. The landing was done with a 
braking chute. 

Both takeoff and landing were long 
and at what appeared to be high 
speed- Once over the disappointment 
of the long takeoff, the Trident re- 
deemed itself by rapidly gathering speed 
and literally going upstairs like the 
rocket it is. Its course upwards was 
marked by a light trail of brownish 
smoke with a blob of white fire at its 

It rate of climb was colossal. Two 
whitish puffs of white at an estimated 
8,000 ft. were taken by many to signify 
the passing of Mach 1 . It would be dif- 
ficult to say but they looked more like 
puffs from the extinguished rocket for 
there was rocket motor trouble. 

ITie Trident was back over the aero- 
drome shortly thereafter and did not 
fly on Sunday . It left no doubt, how- 
ever, tliat rockets will make a plane 
move. Neither did its successor on the 
next day. 

Fire Breathing Series 

'I'he Trident rcplaecincnt was its 
predecessor, the Espadon— a conven- 
tional .single-engincd low-wing mono- 
plane with a rocket discha^e orifice 
under the rear fuselage some six feet or 
more ahead of the F'-80 type jet pipe. 
Again there was a light up at the start 
of the run with the white flame and 
very high speed even from the single 
rocket. Again exceptional rates of climb 

The rocket motor was cut in and out 
no less than five times, with white 
flashes on light up and puffs of brown- 
ish smoke on extinction. W'ith what 
this one motor did for the Espadon at 
low altitude, there can be no doubt of 


the French claims for the Trident when 
tvx’o or all three barrels arc blasting to- 

Fourth in the fire breathing series 
was a night fighter Meteor Mark 11 
carrying a normal fuel drop tank below 
its port wing and a small diameter 
parallel sided ramjet in place of the 
starboard underwing tank. 

The Mark 11 flew round for long 
periods with an 8 to 10 ft. stream of or- 
ange colored ramjet flame emiting from 
the tube. 

Neither rockets nor ramjets were 
unduly noisy and all seemed to be well 
under the control of their pilots. 

France without a doubt has more 
practical experience with manned rock- 
ets then anyone else in post-war Europe, 
An indication of what can be expected 
is the fact that already the Tridents 
total combined thrust exceeds its weight 
which is the formula for true sustained 
vertical rising performance. 

Brake Chutes, Skid Landings 

Dropping the Buck Rogers stuff, tlie 
.small delta Gerfaut fighter prototype 
got off the ground on its single Atar 
turbojet after a remarkably short run 
and climbed with surprising rapidity. 
It looked extremely fast, rolled very 
rapidly as deltas do and appeared to 
barrel out of its rolls, also a delta tend- 

Pilot Turcat brought the Gerfaut 
in fast with little incidence. The 
ribbon-type chute stopped it in a sur- 
prisingly short distance. 

The braking chute appears to be as 
well establish^ and as much a part of 
the scheme of things in France as in 
America. It is used both experimen- 



AVIATION WEEK. Ju 


7, 1955 


Safety Emphasized 

'ITic Pjris flying display opccalcd un- 
der the tragic shadow of the auto race 
accident at U Mans the previous neck- 
end nbich killed 62 people and injured 
another 150 when a racing car plunged 
into the spectators and exploded. 

French public opinion ran high after 
the Le Mans tragedy and government 
officials seriously considered canceling the 
flying display. The show went on with 
50 ambulant. 250 doctors, blood banks, 
special marked casualty excavation 
routes and thousands of police to control 
the crowd of 100.000 spectators. 

Pilot briefings were strict with many 
safety precautions imposed on planned 
maneuvers. The pilots, particularly the 
French, were obviously holding back to 
stay far within safety restrictions imposed 
during briefing. 


tally and on service aircraft such as the 
Vautour. 

.^s denionsftatcd bv a Mistral— 
I'rcnch-devcloped Vampire— and two 
Batoudeurs, the skid-lanSing technique 
seemed quite norrrsal. The planes put 
down on rough grass and dirt alongside 
the runway. Tlie Baroudeuts streamed 
tail chutes to stop in what appeared to 
be about 1,500 ft. They ran true and 
within 5 min. of touchdown, svere taxi- 
ing away on the trolleys onto which 
they had been hauled and engaged by 
the quick-connect brake and release 

Trolley takeoffs, leasing the latter on 
the ground and also carrying it aloft, 
were demonstrated to show tliat the 
scheme was out of the idea stage and a 
working proposition. 

In flight the plane demonstrated 
transonic capabilities and the liigh per- 
fonnance one expects of its configuta- 

Ambitious Aerobatics 

Various marks of Mysteres were 
shown together svith their old relative 
the straight-winged Ouragan. Four of 
the latter, mounting w ingtip tanks, com- 
prise the aerobatic team of the French 
Air Force. In steadiness of formation 
flying, this group rivaled the USAF's 
peerless F-86-mountcd Skybiazcis, al- 
lhough the French maneuvers were not 
as ambitious. 

.\n operational squadron of centri- 
fugal Tay-\'crdun-powered Mysteie 
Mark -b passed over. Going into 
squadron service on Mvstcrcs is the 
Sneema thrust reverser, licensed in the 
U.S. and -Britain. This thrust deviator 
was convincingly demonstrated on a 
^lystere Mark 2, which after landing 
short proceeded to back up on a runway 
tliat sloped up behind the plant. 


Another version of tire Mystere, this 
time a Mark 4 two-seater night fighter, 
took off for Tunis 940 mi. awav, carry- 
ing the French minister for communi- 
cations. This fighter looks much like 
an F-86D Sabre. It carries 30-nim. 
cannon and rockets and is understood to 
have endurance exceeding 3 hr. on the 
1.300 gal. of fuel it carries internally. 
Strong NAA Influence 
The North American Asiation Inc. 
influence is strong in all the Dassault 
designs, culminating in the Super Mys- 
tere with its sloping nose and flattened 
nose intake. It also sports a slab tail- 
plane mounted on the tin- 

A 10,000-lb--tluu5t afterburning 
A\on turbojet is said to gi\c it level 
supersonic speed, although its demon- 
stration at Le Bourget was somewhat 
disappointing. It looked slower than 
the Hunter, which was flying much 
lower and making a great deal of noise 
at a reported Mach .94. 

The Super Mystere w-.is said to be 
doing but 550 knots and arrived some- 
what after its rather feeble bang. The 
Msstere Mark 4B arrived ahead of 
its supersonic bang. 

All tire Mystere series showed the 
earmarks of good practical aeroplanes. 
They took off and landed reasonably 
short, climbed well and seemed really 
steady in the air. Their rates of roll 
were universally good. Aileron control 
seemed precise and accurate. 
Fast-Climbing Voutours 

Four all-weatlicr and bomber twin- 
engined Vautours took the air from 
their B-47-type bicycle landing gear, 

?ctting off smoothly and climbing well, 
t was announced that the Vautour 
reaches altitudes just under 40,000 ft. 
in under 6 min., whicli can give the in- 
terceptors something to think about. 
Some were fitted with Atar turbojets, 
others with Sapphires— the latter giving 
out their lowing cow note familiar to 
those «ho have been near the Thun- 
derstreaks. 

Tlic Vautour is credited with 720- 
mph. level speed but seemed slow to 
the eye. At 40,000 lb. maximum 
weight, the Vautour rolled fast for a 
plane of its size and gave very audible 
warning of its supersonics to ground- 
lings. 

Tlie fighter versions carry a pair of 
30 or 37-mm. camion, rockets and 
guided missiles. The bomber will cany 
atomic bombs. It was seen to have ro- 
tary bomb doors and carried four bombs 
of what appeared to be 1,100 lb. each. 

Using chutes, the landing distances 
were moderate. 

Caravelle Fly-By 

The Caravelle brought the house 
down as France’s first jet transport. It 
is to carry 70 to 90 passengers, with a 


still air maximum range of 2,300 mi. 
lliis range is idealiv suited for longer 
European and North African routes 
out of Paris. 

In flight, the plane resembles the 
17tli century trading galleon whose 
name it takes. Its great fin and rudder 
endow if «itli a high pooped a|)pear- 

With 20 flights and 13 hr. under its 
belt, it did not land at Le Bourget but 
demonstrated steep turns, medium- 
speed and vcr\-slo\v spccd flight most ef- 
fectively. 

It uses the snakc-hcaded Comet nose 
section and carries mucli of its fuselage 
ill front of its moderately swept wings. 
I'usclagc gage is muclr heavier and 
stringer spacing is understood to be 
half that of Comet- Two 10,000-lb.- 
thriist Avon turbojets on stub wings 
from the rear fuselage give the Cara- 
vcllc an extremely clean head-on appear- 

""’Thc flaps seem to be of narrow 
chord and are huge in span, extending 
right out of the ailerons. 

Tlic transport handled well and 
should be ide.ll for French routes. 

Light Jet Brigade 

Most intriguing was the performance 
of two Iliircl-Dubois Model 32 high- 
aspect-ratio wing Dakota replacements, 
ordered bv Air France and the French 
Navy. The\- took off in some 1,500 ft. 
or less and Kimed tightlv witliin a small 
jxirt Ilf the Aerodrome area. Landings 
were as short as takeoffs. 

Among the light brigade, the small 
jets tt’cre impressive— including the Sipa, 
the Magistcr acrobatic team of four and 
a Fleurel that was chucked about the 
skv with great clan. 

The heavier, full figlitcr-sizc Fokket 
S-14 was magnificently flown by Sodcr- 
ni.inii, who tlid a long spin down from 
the top of a vertical climb. 

The I'iat F-82 also flew well, doing 
aileron turns down from ;i vertical 
climb. 

Quite unique niiiong the small stuff 
was tlic 16-ft. delta Pavcii pushed bv a 
single 550-lb. thrust 'rurbomeea Palas 
at over 300 niph. Its pilot sits in the 
base of the Fin. The Payen is to be 
followed by a Viper or Twin Marbotc 

French pilots do not seem to employ 
imich incidence in landing the Payen 
and, like the Gorfauf, it looked hot on 
the approach- The turbine-powered 
Alouette was the most impressive of 
the numerous helicopters bv virtue of 
carrying a small Citroen van round the 
aerodrome. 

(This is the second of tliiee special reparts 
fo Aviation Week on the 21st Paris Salon 
Aeronaiitique by WiiJiam A. Waterfon, fa- 
nioiis British test pilot and air correspondent 
of flic London Daily Express.) 
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Electrical Engineering 
and Manufacturing Carp 


and weight. In starting operation, Type D-830 has a brake-away 
torque of 220 Inch-pounds with a 20-volt terminal voltage. As a 
genarator, 0-830 delivers 100 amperes continuously, cooled with a 
ram of air equivalent to a 6' head of water pressure— yet 0-830 
weighs only 17Vi lbs. including a 2Vh lb. radio noise filter for the 
starting operation. 

The high output of EEMCO Type 0-830 starter-generator in relation 
to its weight is typical of the many products designed, developed and 
produced by EEMCO for leading airframe manufacturers. Constant 
search for new materials and methods has resulted In production of 
highly efficient actuators, motors and starter-generators that meet 
specifications for all late designs of supersonic aircraft and guided 
missiles. 

PROJECT ENCINEERS ere Invited to review the specifications of these 
proven EEMCO precision products before ordering new designs. Sub- 
stantial savings in development time and cost can often be effected 
by adapting a tested EEMCO product with but minor changes to meet 
new conditions. Your inquiry is Invited. 


Designers and producers o 
linear and' 



HOW TO MAKE 
A RIGHT-ANGLE 
BEVEL GEAR 

Need a right-angle gear drive? You can make one 
yourself. Here’s all you need: a set of Coniflex* gears, 
a precision-cast housing, antifriction bearings, and 
shaft extensions. Pul these together, lubricate the unit 
for life, test it for quietness (noise means future 
trouble), and you have a right-angle drive. Too ex- 
pensive, you say? That’s why we would urge you to 
buy ANGLgear, a compact, standardized take-off that 
has won the respect of designers everywhere. 
'Trade-mark The Gleason Works, Rochester, IV.Y. 
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XC-99 Starts Record 300,000-Lb. Airlift 

Convair XC-99 lakes off from Kelly ,\FB at San Antonio eii mule The |ianl Air Force transport is e; 

to Dover. Del., nhcrc it will start a record 3(K).000-!b, cargo airlitt tons of cargo in Rve roundtrips, ci 

to Iceland. It is the largest task assigned to a single U. S. airciatt. will refuel at Goo: 


Avionic Industry’s Job Outlined 


U-S. Air Fotcc's e\xr-mcrcasiiig re- 
liance on avionics equipment mc.ins 
that the electronics industrv’ must in- 
crease production while maintaining 
essential quality staodards, Lt. Gen. 
Clarence S. Inine, USA]'" Deputy 
Chief of Staff for Materiel, has made 

In accepting greater rcsponsibilih. 
Gen, Irvmc rc-cmpltasized before a 
Radio-Electronics-Telcvisioii Manu- 
facturers Assn, meeting in Chicago that 
USAF docs not intend to let prime 
contractors, usually airframe makers, 
branch out into asionic fields if it can 
be avoided. 

Pointing out that todas ’s interceptors 
carry more than 2,-fOO lb. of arhonics 
equipment, compared witli 1,500 lb. 
ten years ago. Gen. Irvine said elec- 
tronics complexitv is one of the im- 
portant rciisons why USAh' had to turn 
to the weapon system concept for pro- 
curement. 

Introduction of the associate con- 
tractor. he said, was a step taken to 
make sure that USAF capitalizes on the 
abilities of the most proficient seg- 
inents of industry, 'flic associate con- 
tractor. given performance specifica- 
tions by the prime contractor, is free 
to establish his own detailed design of 
the item. 

The materiel officer, formeriv a .spe- 
cial dcpiitv commander of the Air 
M.itcriei Command at Davton, also 
made these points in replv to avionics 
industry critics: 

• The prime contractor is responsible 
tor overall design and development of 
the weapon system, but the associate 
contractor shares this job for his coin- 
ponent. It is not US.^F's intent to 
“encourage or condone industries to 


take over the development and pro- 
duction of parts or subsystems from the 
established industries which normally 
pros’idc such equipment.’’ 

• To control these procedures, USAF 
determines which items are to be 
made by the associate contractor, in- 
sists on a substantial spread of sub- 
contracting. permits des’iations only 
with written approval and requires that 
prime contractors implement their own 
programs. 

• USAF will not provide facilities ex- 
cept as a last resort and will finance 
them only when it is convinced there is 
no other qualified source of supply in 
existence. 

■ Broad industrial base and geographic 
dispersion of sources must be ntain- 

• Gtcatcr standardization is a constant 

in anv wav limit capabiiitv of the 
weapoii, 

Cambridge Center 
Gets New Home 

Air F’orce Cambridge Rcsaircb 
Center, home of Project Lincoln and 
other scientific projects in operations, 
electronics and geopliysics, is moving 
its headquarters and most of its per- 
sonnel to new quarters at Laurence G. 
Hanscom Field, Bedford. Mass. 

Offices of the 6520th Support Wing 
(Test) will move with the center and 
become 6520th Air Base Group, under 
the command of Col. Sheplcr W. Fitz- 
Gerald, Jr. 

The major portion of the building 
program at tlie field is e-xpcctcd to be 
completed next year. 



Armslrong Whitworth 
Opens New Tunnel 

A Mach 3 wind tunnel fot studies of 
thermal effects on higlispced aircraft 
and missiles has been opened by Sir 
\V. G. Armstrong WTiihvortb Aircraft 
Ltd. at its W'hitley guided missile plant. 

Working range of tlic new tunnel is 
from Macli 0.3 to 3.0. Nozzle blocks 
arc used to \ary the Mach number; 
their size was determined by standardiz- 
ing a test model for supersonic Mach 

Automatic data recording and com- 
puting equipment has been dc\clofied 
and installed in the tunnel test house. 

This is the first supersonic tunnel fot 
AW A, and it will supplement an older 
intermittent transonic tunnel. The new 
unit wasjeveloped with company funds. 
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”How much will my 

weigh?” 


plant 
have 
of a 

performance requirement figures 
over the phone UAP engineers made 
Hi-D core configuration’s 
and we called him back one hour 
a positive 2 pound figure as opposed to his hoped 


POUNDS! (or 5 pound. 
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EXECUTIVE 



Easton Municipal Airport 
Offers Complete Facilities 
for the Executive Aircraft 
Operator Who Travels to 
Washington, D. C. 


STOP AT THE EASTON MUNICIPAL AIRPORT IN MARYLAND 
... Put down on either one of the two 4000 ft. poved runways. Re- 
ceive complete Cities Service Aircraft Servicing . . . the finest in the 
world. Enjoy o leisurely ride into Easton in comfortable Cities Service 
stotion wagons. Spend a restful and enjoyable evening in the Tide- 
woler Inn, Easton's ultra-modern, one hundred and twenty-roam 
hotel. Arise refreshed the next morning ond make your twenty-minute 
hop into Washington. 

Easton's SOO-ocre Municipol Airport is the perfect answer for the 
busy flying executive who does business in Washington, D. C. Why 
not stop over next time you're neor by? 


Private Plena Operators— Busy tty. Most Complete Servicing Facilities— Molar 
ing executives find Easton the oircroft and engine rnomtsrronce by Univer. 

Woshington, D. C. A Hollodoy, Aero' Commander Distributors. 

New York ■ Chicogo ■ In the Scut ii: fuel Oil Corp. 


New Military Aircraft 
Order La{i Continues 

New orders for airetiift ;ind related 
procurement continued to lig t!iroog!i 
April, and Air Force and Na\ y had an 
unobligated balance of SS billion on 
band Slas 1— just two montlis before 
tlie close of I'iscai 19>5. 

Of tlie total unobligated fund US.Al'' 
bad 55. 7 billion and Navv S2.4 billion. 

Navv bad net obligations of oiiK 
579 million during .^ptik US-M'''s net 
total was onlv 5213 million. 

Mouse Appropriiitions Coitimittcc a 
few uceks ago reduced by 51 50 niillion 
US;\F’s Fiscal 1956 funds for aircraft 
and related procurement because tlic 


catrscAcr of I'iscai 1955 funds would be 
greater than anticipated- The commit- 
tee said the carrsoscr uould l>c 52.9 
billion. But the outlook is tliat it will 
be c\cn larger than tliis. 

To reduce its May 1 unobligated bal- 
ance of 55.7 billion to 52.9 billion by 
July 1. tlic .Air Force nimid base to 
oblig-atc 51.4 billion monthly diitiii'; 
Mav and June. USAF's average inontlih 
obligation for the first 10 montlis of 
tlic year svas 5530 million. Na\\’s 
obligations for the first 10 months of 
I'isea! 1955 totaled 5728 million, an 
metage S72.8 million monthly. 

The unexpended balance for aircraft 
and related procurement on Ma\ 1 was 
319.8 billion. This was divided: USA!'. 
315 billion: Navy 56,8 billion. 


Banshee Landing Seen From a Banshee . . 



Hicsc photos of a McDanneU Banshee coming in for a landing on the US5 Oriskany at 
about 110 knots n'ere hikeii from an F21f.2P photo Banshee somewhere off the coast of 
California, 'lire photo ship has a K-4S forward-firing aerial mapping and rccon cameta in its 
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Navy Contracts 
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Loud is a new source for landing gear and 
component on the West Coast. Versatile equip- 
ment and facilities have enabled Loud to pro- 
duce shock struts, shimmy dampers, steering 
units, drag brace assemblies, down locks, land- 
ing gear trunnions and actuating cylinders . . . 
a complete package for the aircraft industry. 

Loud has experience in newer designs em- 
ploying high heat treats of 260-280,000 psi and 
new materials such as Hy-Tuf and Titanium, 
which are now required in producing modern 
landing gear and components. 


H. W. LOUD MACHINE WORKS, INC. 


969 EAST SECOND STIiEET. OtrT. 10 • ROMONA. CALIFORNIA 
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AERONAUTICAL ENGINEERING 


Gas Turbine Improves Performanee 


By L. J. >ulla]l 

'I lie introduction of tlic helicopter, 
noted for its low-speed Right character- 
istics, appears to be an incongruous 
note in the transport race. 

A second glance tescals that tlic 
helicopter, like the jet transport, is 
being introduced to keep up with civili- 
zation’s rapidly increasing Using pace. 
The ability of the helicopter to operate 
info downtosvn metropolitan areas 
eliminates the most time-consuming 
part of an airline trip of less than 200 
or 300 mi.; the bus ride to and from 
the airport. Using the copter results in 
3 signiEcant decrease in total time, 

I'hc helicopter will bring the speed 
and comcnicncc of air tianspurlatiun 
to a great many smaller cities that hare 
nut been able economically to justify an 
airport but could maintain heliport 
facilities. This means a considerable 
increase in speed oscr the ground trans- 
portation now scrsicing these areas. 

Speed itself is not a completely sale- 
able commodity. Tlic success of the 
helicopter as a commercial transport 
ichiclc will depend on liow well it 
can measure up to competing forms of 
transportation m iiiattcrs of safety, coin- 
fort, comenicncc and economy as well 
as how mucli it can decrease travel 
time. Helicopters in commercial pas- 
senger scnicc today arc prosing tliat 
there is a definite need for the t\pe of 
sers'icc they can ptoiide, e\cn thougli 
they leave something to be desired in 
respect to some of these other factors. 
But, before the helicopter can hope to 
achies’c widespread acceptance for 
commercial transport use, significant 
improvements will luic to be made. 
One such improvement could be the 
geared gas turbine engine. 

It wasn’t until the Korean conflict 
had proieii tlic utility and lalue of the 



helicopter that the governniciit agreed 
to divert a part of the gas turbine 
industry’s activities to build smaller size, 
shaft-power engines in order to adapt 
this ponerplant to helicopters. )ust as 
the jet engine lias rei olutionizcd combat 
aircraft, the geared gas turbine engine 
could overcome many of the short- 
comings of rcciprocating-ciiginc-powcrcd 
liclicopters. 

Copter Comparison 

By taking advantage of the experience 
of large jet engine deiclopnicnts. it is 
now possible to design and build geared 
gas turbine engines with specific fuel 
consumptions comparable to recipro- 
cating engines at the higher powers re- 
quited for helicopter operation, and 
with specific weights less than one-third 
of that of reciprocating engines. This 
efficiency and light weight, combined 
with flic simpucity, reliability, and 
flexible speed-power relationship of the 
gas turbine engine can make significant 
improvements in all four of the factors 
on which the success or failure of the 
commercial transport hinges: Speed, 
safetv, comfort, and economy. 

In order to find out just how sig- 
nificant these iinproveinents can be, 
let’s consider two hvpothctical transport 
helicopters, each with a gross weight of 
17,000 lb- One of these can be powered 
by two 1.2S0 hp. gas turbine engines 
(also hypothetical) which will provide 
.sufficient power to maintain flight with 
one engine out. even on a hot day at 
altitude with full gross weight. Since 
the power of the reciprocating engine 
doesn’t fall off as much on a hot day 
as does the power of the gas turbine, 
tlic other helicopter can be powered 
with two 1.000 hp. reciprocating en- 
gines to meet the same critical per- 
Formanec conditions. Hypothetical 
compound engines w ill be n.scd for this 
latter liclicopfcr, representing tlie latest 
known state-of-the-art for reciprocating 
powcrplants. Hie two helicopters other- 


wise will be essentially tlie same. 

The maximum fliglit speed for a lieli- 
coptcr is generally limited by rclreatiiig 
blade stall which is a function of rotor 
tip speed. 'Ilic higher the tip speed, 
the faster tlie liclicoptcr can fly bcfoie 
encountering blade stall. In contrast, 
it is desirable to operate at a relatncly 
low rotor speed in order to obtain maxi- 
niuni takeoff and liovering performance. 

\\'itb a reciprocating engine, horse- 
power output is directly related to the 
5|3ced, with the high power needed for 
takeoff obtainable only at a high engine 
speed- .kt the lower cruise power set- 
ting. the engine should operate at a 
lower speed to obtain highest efficiency 
and longest life. 'I’hc result is that the 
helicopter rotor is usually operated at 
nearlv a constant speed as a compromise 
between the high engine speed and low 
rotor speed desired for takeoff and the 
low engine speed and high rotor sixcd 
desired for cruising. 


Speed Increased 

III the frce-turbiiie engine, the tur- 
bine that produces the output shaft 
power is not ineehanit'iillv connected to 
the compressor and comptessor-dtive 
turbine. Its output power is nearly in- 
dependent of output speed os et a fairly 
wide range (Fig. 1) so tliat full advan- 
tage can be taken of tlic rotor character- 
istics. Fig. 2 shows the rotor power re- 
quited \’s. flight speed for the two 
liclicopters; The rotor of the turbine- 
powered helic^tcr can operate with a 
top speed of sdO fps, for takeoff and 
hmeting and at 660 fps. for cruising as 
compared with a constant rotor speed 
nf 600 fps. with tlic reciprocating en- 
gines. With the lO'ir. increase in rotor 
speed, the maxiniiim flight speed can 
be increased from 140 mph. to around 
170 mph. 

Inctc-asing [lowtr is required with 
higher flight speeds. For the reciprocat- 
ing engine, liiglicr powers mean higher 
.specific fuel consumption. .6s a result. 
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the most economical cruising speed 
occurs at about 110 mph. (Fig. 3). 
wliicli is well below the maximum 
speed. I'or tlic turbine engine, specific 
fuel consumption decreases with the 
higher powers and hence the most eco- 
nomical cruise occurs at top speed. 
Safety Contributions 

In addition, tlic turbine engine is de- 
signed to operate continuously at its 
iiomiul power rating without detri- 
mental eftccts to its operating life. Ex- 
perience has shown that operation of 
reciprocating engines for extended pe- 
riods of time at or near iionnal rated 
power results in decreased service life. 
'I'lius. in commercial trans|>ort opera- 
tion. the helicopter powered with the 
reciprocating engines probably would 
not be operated much over 11s mph. 
while its turbine powered counterpart 
can be operated at mote than 1 50 niph- 

Tliis means a possible reduction of 
cii route time of mote tlian 3054, sig- 
nificant for a vehicle whose existence 
can only be justified by its ability to 

Speed is only important as long as 
it can be achici’ed safely. 

I'hc helicopters in aminicrcial serv ice 
today have achieved an outstanding 
record of safety. Still, as operation pro- 
gresses into more congested metropoli- 
tan areas, the turbine engine can make 
some definite contributions to safety. 

The small size and high power-to- 
weight ratio of tlic gas turbine engine 
make it possible to install sufficient 
power to provide for any anticipated 

There is 2,500 hp. installed in one 
copter powered by gas turbine engines 
for less than half the weight and vol- 
ume required to install 2.000 hp. in 
the other with reciprocating engines 
(Fig. 4). This gives the pilot an extra 
500 lip., on normal davs. 

Both of these helicopters arc capable 
of maintaining level flight on one en- 
gine in the event of a failure of the 
other engine. But what would happen 
in the event of an engine failure on a 
hot da\ during takeoff from a very 
congested area where the pilot had not 
gained sufficient altitude or forward 
speed to permit him to flv out on one 
engine? It then becomes necessary to 


be able to hover with one engine out 
long cnougli to land. 

With reciprocating-engine power, it 
would cither require the installation of 
ii third engine or installing two larger 
engines to prepare for such an eventu- 
alitv should it prove necessary. This 
would be almost prohibitive from the 

A third g.is turbine engine could be 
added to the other helicopter and it 
would still have an empty weight ad- 
vantage over the original two-engine 
reciprocating installation. 

But the characteristics of the gas 
turbine make the third engine unneces- 
sary. 36'hcrc excess power is required 
for short periods of time, the turbine 
can be operated above normal tempera- 
tures for the few seconds required to 
land flic liclicoptcr. llie engine would 
liaio to be pulled for inspection and 
possible overhaul after such an cmer- 
gonci’, blit there would be no lives lost 
and no damage to the liclicoptcr. 
Fatigue ond Noise 

Pilot fatigue is another important 
factor in aircraft safety. 'ITie helicopter 
is particularly bad in this respect be- 
cause of the high degree of pilot con- 
centration requited to fly it. 

Here the gas turbine engine can offer 
sonic improvement over the reciprocat- 
ing type. I’hc control of the gas turbine 
is completely automatic, and will pro- 
vide correct power for all normal oper- 
ating conditions, maintaining the rotor 
speed constant at a value preset by the 
pilot- It is unncccssarv for the pilot to 
touch the engine control at any time 
during normal flight conditions; with 
reciprocating engines he must adjust the 
engine throttle to maintain desired rotor 
speed. 

Pilot fatigue is also directly affected 
by cockpit vibration and noise level- 

Nearly all adverse comments received 
bv the pioneering transport helicopter 
orgaiiiziltions are concerned with com- 
fort. The most recurring complaints 
stem from the excess noise and vibra- 
tion in the passenger compartment. 
Both of these conditions can be im- 
proved by the gas turbine engine. 

The reciprocating engine, which de- 
rives its power from intermittent firing 
of the cylinders, contributes to the ob- 


jectionable vibration noticeable in the 
cockpit and passenger compartmeiit. 
It has been necessary to include a fly- 
wheel in teciprocating-ciiginc installa- 
tions to partially smooth out tlicsc im- 
pulses, but weight is extremely critical 
and it would be impossible to install 
a flvvvhccl large enough to completely 
damp them out. 

The gas turbine engine derives its 
(lower from continuous burning of tael 
in the combustion chamber and a coii- 
tiiious flow of gas through the turbine 
wheel, llierc arc no power pulsations. 
6\'liat little vibration is induced by tlic 
engine will be of low magnitude and 
high frequency, which is easily isolated. 

The geared gas turbine differs from 
tlie turbojet in that an additional tur- 
bine wheel is introduced into the path 
of the exliaust gases to extract the en- 
ergv from them in the form of shaft 
power. As a result this turbine wheel 
serves as an effective silencer. Tests 
lun oil two separate experimental gas 
turbine installations have indicated that 
the noise level is at least 10 decibels 
lower tlian with a reciprocating engine 
in the same machine. In addition, the 
noise from the gas turbine is of Iiigh 
frequency and can easily be eliminated 
from the cockpit and passenger com- 
partment with lightwei^t soiindptoof- 
ii]| material. 

Turbine Economy 

'I’hc final decision as to whether or 
not the helicopter will succeed as a 
commercial transport lies in its econ- 
omy- The gas turbine engine can make 
its most important contribution in 
increasing revenue and decreasing oper- 

'rfic low specific weight of the gas 
turbine engine is its most significant 
characteristic becau.se every pound re- 
duction ill the empty weight of a trans- 
port helicopter means another pound 
of payload it can carry and hence, mote 
rev enue. Fig. 5 shows a comparison of 
tlic pavload wliich the two 17,000 Ih. 
helicopters can carry for various ranges. 

For a range of 200 mi., the turbine 
(lowered helicopter could carry 25 
passengers while the reciprocating en- 
gine powered helicopter could carry- 
only 18 (Fig. 6). Thus, for tlie same 
trip, using the same size helicopter, the 
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'Celled ''InsUnl Response’' 
because it starts, slops or 
reverses almost Instanta- 
neously. 


v'V 

Here Are a Few of the Jobs It Is Doing: 



AERIAL REFUELING 
PUMP DRIVE 


Fuel Transfer Pump built by Nash Fn|ineering 
Co. for Boeing KC-97 Tanker. Powered by 
Vickers "Instant Response '' Hydraulic Motor. 


CABIN SUPERCHARGING 


Douglas DC-7 
Supercharger Is drive 
by Vickers "Instant rr 
sponse"* Hydreuli 




HORIZONTAL STABILIZER 
ACTUATOR 

Built for Grumman F9F6 
Cleveland Pneumatic Tool Co. 
Powered by Vickers "Instant 
Response"* Hydraulic Mot 



AIR COMPRESSOR DRIVE 


iVhat Can It Do for You? 



ENGINEERS AND 


t-inilrs \ 10) 
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gas turbine can increase tlio revenue 
by neatlv -»0%. 

But tliat dibcsn’t tell the complete 
story. Wliilc revenue is proportional 
to tlic number of ton-rnilcs (or |)asscn- 
gcr-milcs) of payload carried, operating 
costs ate a function of the number of 
hours of utilization. A more realistic 
figure of merit to use for the compari- 
son of the bvo liclicopters would be 
the ratio of r^enue to cost, or passen- 

Tlto turbine-powered helicopter re- 

3 tiircs only 1.4 hours to complete the 
00-mi. trip at 150 inph., while i.8 
hours are required b\- the reciprocating 
ciifinc powered vehicle flying at 115 
mph. The figure of merit for the former 
would be 3,550 seat-miles/hr. as com- 
p.ired witli 1,990, which represents an 
increase of about 11 % (Fig. 7), 

Cost Comparisons 

Tlio direct operating costs, on a 
dollars per liour basis, will be slighth- 
hiehcr with gas turbine engines 
(S5ll/hr, vs. S193/hr.). But because 
of the higher figure of merit, direct 
operating cost in cents per scat-mile can 
be reduced by almost 40% witli gas 
turbine engines (Fig. 8). 

If a reciprocating engine powered 
helicopter were designed for the same | 


caiMcity (25 passengers) as the 17,000 
lb. turbine-powered Ticlicopter. it would 
require a gross weiglit of about 22,000 
lb. The tfirect o|>crating costs for this 
helicopter would be around S236 per 
hour, which would result in the costs 
per seat-mile shown on Fig. 9. W'liilc 
these costs arc a little lower than those 
of the I8-passciigcr helicopter, tliey are 
.still almost 45% higher tnan those for 
the 25-passcngcr turbine powered heli- 
copter. 

Eicn fliough the gas turbine will 
consume more fuel than the recipro- 
cating engine (245 gal, as compared 
with 218 gal. for a 200-mi. trip) the 
cost of fP-4 fuel for the turbine engine 


is about IS cents per gallon while 
aiiation gasoline costs about 26 cents 
pet gallon. The total fuel cost for the 
200-nii, trip, therefore, would be re- 
duced from 556.70 dawn to 543-70 by 
using tlic turbine engine. This repre- 
sents a reduction of aSout 25% in fuel 
costs for tire 25-passcngct lielieoptcr. 
Purchase and Maintenance 
Initiallv. geared gas turbine engines 
may cost more than equivalent engines. 
This difference has been taken into 
account in the above operating cost 
comparisons. As time goes on tlic cost 
of the gas turbine should decrease, and 
eventually the cost in dollars per horse- 
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ultimate answer 


RENCTH 

FT QUALITY STEEL 
4 THREAD HEIGHT 
THREAD RELIEF 


are designed as the 
AN362F-AN366F series anchor nuts. 


CO.\t/XG 500N. Other styles oj 
tyfes in this basic design. 


The thread relief design eliminates 
the need for the first shim, thereby 
making the lightest assembly possible. 


These high strength, low height anchor 
nuts are fabricated from A.I.S.I. 4130 
aircraft quality steel. They exceed 
requirements of Spec. AN-N-5 and 
AN-N-10 and are designed to meet 
requirements of MIL*N*25027 (ASG). 



Self locking, sheet metal nuts in Series 
12600 withstand temperatures up to 
550° F and employ the triple lock 
locking method. 


Airwiy, Gltndile 1, Calitornia. Telephone 
LfACTLReRS Of SlLf IQCKISC SUTS ASD BOl 


lan 5-3693 and Citrus 4-4191 
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power should approach that of recipro- 
cating engines. 


FIG. 10 



The maintenance costs for the gas 
turbine were al.so estimated to be higher 
than for the reciprocating engine in the 
abos'C comparison. As sers'icc experience 
is gained nith tliis new tvpc of power- 
plant. Iiowcscr, tlic simplicity of the 
engine and its ability to operate for 
extended periods of time at powers at 
or near normal rated poner should re- 
sult in ot'crlmul periods more than 
double th. 1 t of current reciprocating 
engines in helicopter sers ice. The com- 
bination of this increased senicc life 
with the decreasing cost of replacement 
parts should bring the maintenance costs 
for the gas turbine well below tliose 
for tile reciprocating engines. 

Another factor not considered in tlic 
cost analysis is the possible decrease in 
airframe maintenance and depreciation 
caused bv the absence of \ibration. 
There is rio wav of estimating accurately 
svliat tliis effect might be; but airframe 
dqjreciation accounts for almost 30% 
of the total direct operating costs, and 
any decrease in this item could appre- 
ciably effect the total. 

Tlic cost figures shown for the gas 
turbine engines have been based on a 
frcc-turbinc configur.ition as mentioned 
previously. A single-shaft gas turbine 
is similar to the reciprocating engine in 
its speed-po«-ct relationship; maximum 
power can only be acbici-cd at maxi- 
mum rpm.. and highspeed operation 
at cruise powers results in decreased 
clhtioncics. The effect of this inflexi- 
bility on the operating costs of the 
17,000 lb. helicopter is shown on Fig. 
10. While its light weight still gives 
it a decided advantage over the recip- 
rocating engine, it cannot approacli the 
operating economv possible with free- 
turbine engines. For this reason, just 
about es’cry iicsv gas turbine engine 
being developed for helicopter propul- 
sion is of the free-turbine type. 

Seicral new gas turbine engines are 
neiv being developed specifically as heli- 
copter powerplants. in addition to a 
few current gas turbine engines which 
have been adapted for helicopter use. 
The gas turbine and the helicopter 
industries, both matured since World 
War II, are teaming up to bring to 
the air-minded population a revolu- 
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tlonarv new transportation medium. 
If the proposal to have new helicopters 
service-tested by commercial operators 
is adopted by the militar)-, turbine- 
powered helicopters may i>e in eom- 
incrcial operation within a few years. 

NACA Studies 
Air Dumping 

It’s just as important and difficult 
to return high-pressute air to tlic out- 
side airstream as it is to take it on 
board tlic aircraft. 

Designers of internal flow systems 
have been hampered by the lack of 


ai'ailablc data on discharging high-pres- 
sure jets into a transonic stream; outlet 
configurations ha\ e been empirically de- 
rived and were not necessarily best from 
drag or pressure considerations. 

A senes of tests have been made by 
NWCA at Langley Laboratory to de- 
\clop outlets to solve the problem of 
returning bigb-pressure air in an effi- 
cient manner. Data for discharge co- 
efficients and pressure distributions near 
tlic outlets ha\-e been summarized in: 
• A Preliminary Investigation of Aero- 
d™amic Characteristics of Small In- 
clined Air Outlets at T'ransonic Mach 
Numbers (TN 3442); by Paul E- Dewey, 
Langley Aeronautical Laboratory, 



Modern Rom 
Coin Method 


NO DEBURRING! 
NO CRACKINGI 



CRACK FREE — lOOS safe dimples are assured 
with Zephyr’s ram coin dimpling method. 

IT WILL BE WELL WORTH WHILE to examine 
Zephyr’s 40-page section of catalog No. 15. 
Here is conclusive evidence that Zephyr’s 
method, in wide aeronautical use. will; 

• Eliminale circumferantiol ond rodlol erodes 

• Easily eonlroi moteriol distorlioe 

• 1*rovide perfect nesting 

• Assure higher shear value 

• Assure aeradynomicolly true surfaces. 
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Now a solid coaxial cable linked to a control assetnbly designed 

free service with least arsaount of personnel training. Low Impedance 

operation eliminates possibility of false alarms due to moisture or capacitive 
ejects in tbe new Edison aircraft hre detection system. 

Another important development from the world-famous Edison 
L aboratory that increases the reliability of this system is its 

ability to signal fire even with a break in the sensing cable. 

Check these other outstanding features, loo; 



Here is the finest fire detection system . . ■ especially designed for today's liigh- 
speed, high-performanee aircraft, rrile loday for complete deteifs. 



A GREAT NAME CONTJNUES GREAT NEW ACHIEVEMENTS 

Thoanas A.Eci i son 

INSTRUMENT DIVISION • W LAKESIDE AVENUE • WEST ORANGE, NEW JERSEY 


From Dick Bean, a Lockheed dnitii- 
beater who has earlier coniniented on 
such diverse subjects as supersonic fish 
(Salmon) and \Iaching birds, comes 
this story of how some Super Connies 
were held on the ground by a bunch 
of threads. 

The sound-proofing material was to 
blame; it didn't meet flame-ptoofiiig 
specifications and delayed final rollout 
of a batch of Super Constellations. 
Thus, threads tied them down. 


Beil 7 cicphoiic’s litfie propaganda 
folder that comes with your phone bill 
lach moiifh is a fasciiiatiiig journal, 
w'ith local history, some material about 
Bell's contribiifioii to industry or de- 
fense, and clever arguments for renting 

One of the company's recent folders 
has a most intriguing thought about 
iinkiug dial systems and .Vikes. 

"VC'hen an operator dials a number 
3.000 miles away." the bnilctin states 
at the bottom of a page about Nike, 
"she commands across the land a great 
variety of devices to go to work to track 
dowTi that one telephone, out of many 
millions, and ring its bell within a few 
seconds' time.’' 

Now let’s paraphrase that one; 
"VC'lien t/ie fire-control officer dials a 
number some miles away, he commands 
Ijaftcrics of radar .nid .Vikc.s fo go to 
work to track down one eiieinv airjj/ane, 
out of mam- attacking craft, and fo 
blast if ouf of the sky within a few 

You can get ideas from the darndcsf 


llicrc's a flap on in England tight 
nmv about the lack of ejector scats in 
one contemponirv plane used bv both 
R.\l-' and Rtnal Navy. 

Rc|)oniiig the stoty. the London 
Ncws-ChronicIc printed some notable 
quotations about the .situiition; 

'‘VT'hcn the aircraft was designed, no 
ejector scat was atailablc that could be 
fitted into tbe cockpit layottf."— Air 
Ministry and .admiralty. 

"Wben the s]>ccification was laid 
down by the Service dcpaitinciit. no 
ejector scats for the pilot and navigator 
were asked for."— Manufacturer of the 

"If ejector scats had been asked for, 
thes could have been made."— Niamifac- 
tiircr of ejector scats. 

"The first aircraft flew in 1949 and 
Ihc two-seater version in 1951. . . . 
Siirclv something could have been done 
in .ill those ycats.’’-Pilot. 
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New Fighters Use Resin-Bond Honeycomb 


By Irving Slone 

San Diego— Iloiitycomb structures ile- 
\ duped for high-production applications 
are helping to accelerate the structural 
resolution in aimalt detail design. 

All-metal honeycomb sandssiches- 
biindcd by resistance sselding ot brazing 
—arc still largely under dcsclopmait; 
resin-bonded sandwiches structures base 
been refined for production use. 

Benefits of these structures include 
high sttength-sveight ratios, inherent 
rigidity and acrodsnamic smoothness. 
F-102 Applications 

The important role resiit-bonded 
metal honcyconib is play ing in airframes 
and related components i.s highlighted 
by Narmco Mtg. Co.'s production of 
typical parts for today's fast aircraft: 

• Convaii F-102 ning tip. This unit 
for the si!|3c:sonic interceptor measures 


approximately -H ft. long. 2i ft. svide. 
with thickness tapering from 2i in. to 
i in. 'llic configuration lias compound 
uirvature incorporating washout. The- 
part neighs about 18 1b. against a con- 
ventional makeup weight reported to 
he about twice as much. Constant 
specified operating temperature is 2-101''. 
I'or intermittent operation tlic part 
toiild go to ?sO-3T5F. 

Hexed Products cote is i in. (across 
flats) .002 aluminum. Skins ate .040-in. 
73ST Alclad. Spar is made from two 
T5ST extruded T-sections. Pcripliery 
is a series of magnesium castings. Clos- 
ing end rib is 75ST fonned sheet. 

Imbedded in the structure is a naviga- 
tion light with 4 in. ahmiinum conduit 
tunning through the center of the core. 

In this ami the other l'-102 applica- 
tions which follow, bonding of cote to 
core sections and core to spars, closure 
ribs and fittings is done with Shell 


I'ipon 8 liigh-viscosity adbesise because 
of its soid-filling characteristics. This 
bonding is done in an oicn but not 
under iwessure otlier than a fi.xturc to 
keep the parts in relatisc position to 
each other. 

h'lnal bonding of skin tu the sub- 
assembh of cote, spar and periphery 
fittings is done with Narmco's 402 
high-temperature tape in an autoclasc 
at >sOF for 2 hr. at a pressure of 65 
psi. This pressure is u.sed to insure 
even distribution of force to overcome 
effect of dimensional discrepancies. 

• F-102 rudder. This unit is about 41 
ft. long. 21 ft. wide, with thickness 
ta|3cring from 3 in. to i in. 

Ilex cote is 1-in.. .001-in. aluminum. 
It is tapered by bandsawing, and a 
slight compound curvature is obtained 
by hand-sanding. 

Spar is a .040-in. aluminum channel. 
Trailing edge portion is a magnesium 
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casting. Hinge and control arm fittings 
ate machined from aluminum alloy 
forgings. Knd closure ribs ate sheet 
metal. 

Skins are tapered 75ST. Under the 
skill, at the spar and lower closing rib, 
is a .040-in. scalloped doubler. 

In strength comparison tests, a con- 
icntional tiiddct of rib-riveted sheet 
metal construction failed at MOTi of 
ultimate design load. 'Hie aluminum 
honcvcomb sandwich rudder of same 
weight failed at about 1705F of ulti- 
mate design load, proved to be about 
50Cf mote rigid tlian the comcntional 
structure. 

• l''-102 clcs'on tiaibng edges. These 
components lary in length from about 
u to 8 ft., ate approximately S in. wide. 
Core is 4-in. hex. .001 aluminum honey- 
comb. with tlrickncss tapering from 
about } in. down to 4 in. 

Spar is 75ST extrusion. Face skins 
arc wrap-around .020-in. 24Sr0. Fit- 
tings ate macliincd aluminum alloy. 

A tliiii metal doubler extends from 
flic .spar Ixick over the hoiicseomb for 

• F-102 wing fences. These units vary 
from about 1* to 7 ft. in length. Re- 
placing solid fences of the same size, 
they save considerable weight- 

Corc is 4-in. hex. -001-in. ahmiimim 
honeycomb about .210 in. thick. I'ace 
skins arc ,016-in. 24ST3. Core is sealed 
with capstrip of ,016-in. U-channcl. 
Magnesium I’-scction extrusion at- 
taclic.s fence to wing. 

• F-102 nose wheel door. Cote felt thi.s 
part is about 2 in. thick, with a dished 
cmitoiir. Edge of the part is a dtop- 
haiiimcrcd S-section. Skins are 24ST. 

Ocrall measurement of the door is 
about 41 ft. by 2 ft. 

The honeycomb makeup cuts weight 
and affords the rigidity necessary in 

F-101 Applications 

• McDonnell F-101 stabilalor trailing 
edge. 'Iliis nimablc stabilizer portion 
is approximately 8 ft. long. 11 ft. wide, 
tapering to about 1 ft. in width at the 


F-102 WINGTIP is sectioned to show core. 

outboard end. It is approximately 3 in. 
deep at widest section. 

Cross-section of the part, a long 
\''-.scctioii, has the iiiduclcd angle 
changing about 1 deg. from inboard to 
outboard. Tliis requires that the core 
(J-in- hex. .002-in. foil alumimim) be 
cut to a larying angle tlirongliout its 
entire length. 

Hie 24S'!' .020 faces are bonded to 
the honcvcomb with Narmco's 102 
gener.il-purpose adhesive system, instead 
of the campmy's 402 adhesive. 

Spar and end closing ribs arc formed 
of .0)2-in. 24ST sheet, A scalloped 
doubler bonded between face and core 
extends from the spat to the trailing 
edge. Cote under the doubler is of a 
different density and has its ribbons 
running at 90 deg. to those in remainder 


NARMCO makes 20-ft.-loi>g sandwich part. 

of tlic part's core. Tlicse two cores, one 
IlcxccI, and the other made by I'lexo 
Mfg. Co., ate edge-bonded to each 
other. 

Core stops 1 in. from the trailing 
edge and an epoxy putty is extruded into 
the opening to provide the part with 
a tough edge. 

• F-101 nidder trailing edge. Tliis unit 
has no twist, in effect is a simplified 
version of the stabilator. 

I'hc component is about 51 ft. long, 
tapering from about H ft. wide at lower 
end to about I ft. at upper end. 
Metal-Glass Plasties Structures 
Another huge honeycomb structure 
Narmco manufacturers for a Convair 
plane is about 20 ft. long, about 5 ft- 
in diameter at tlie widc.vt jioint of its 
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ftipcring sliapc. It is composed of ciglit 
main sections. 

Only tlic core is metal. This is a 
i-in.. -002-ill. alummum foil Multiwave 
material manufactnred by Nanneo 
Resins & Coatings Co., and selected 
because of the extreme compound 
runatnre of the sections- It is bonded 
to Narmco’s phciiolic-im|)rcgnatcd Fi- 


bcrglas Coition with the company's 102 
adhesive, 

"Iliesc Con Ion faces arc -050 in. thick, 
except at pcriplicry of the individual 
sections and at access doors, where the 
sandwicch structure is replaced by 
i-in. solid Conloii edging. 

The major sections arc bonded and 
riveted together. 



Converted Millers Speed Output 
Of North American F-lOO Wings 


CONVERSION OF SKIN MILLER bv tiiiiiiiiaiis saved N,\A time and money comjiarcd with 
|irocnreinent of new tool. Madiinc will niakc inlcgiall) stiffened I'-lOO wing skins- 


By Henry Lefcr 

Albany— Conversion of a H-yc-.ir-old, 
500.000-lb. pit planer to a inoderu, 
higlisnecd skin miller for machining in- 
tegralli stiffened aircraft wing sections 
lias just been com|)lctcd licrc bv Sim- 
mons Machine Tool Corp. for North 
,\inerican ,-\siation, Inc. 

'llic converted miller is pretty much 
a twin of one ahead;' in operation at 
N’AA-Ingelwood. Both macliincs arc 
unused Betts pit planers bouglit by 
N'ortli American from go'cniment sur- 
plus for modification. N.\.\ engineers 
rebuilt the unit now in operation and 
contracted the other out to Simmons. 
Tlie cost is perhaps onc-half to one- 
tliird that of new machine to do a coni- 
p.'rable job, according to Simmons. 
.\nd because of the inlicrcnt rigidity in 
the licavy Betts planer, the conversion 
may prove superior to new machines of 
flic same type, says Charles Morlath, of 
N.'VA’s Industrial Engineering Dept., 
who is in charge of the conversion proj- 

Ihc skin miller is set up for sim- 
ultaneous cutting of iiiteerailv stiffened 
upper and lower skins for the K-lOO 
Super Sabre. In acceptance tests Sim- 
mons ran for North .American, right- 


hand upper and lower sections were cut 
£cp.iratcl; in a little under 7 hours each. 
It produced siniuUaneonsIv. the time 
|x.T |>anel ssould be cut in half. Sim- 
mons' works manager. Pat Bruno, gives 
the niachint’s aierage longitudinal cut- 
ting speed as about 70 in./min. How- 
ewer. Morlath says that NAA will un- 
doubtedly run the iiiachinc faster, giv- 
ing a .simrtcr production time. svUen it 
is fixed in its permanent foundation at 
liigltn ood. 

Witli otiicr tooling, tlie machine can 
be adapted to other jobs. Using five 
sacuum chucks, if can produce five 
F-100 leading edge panels simultan- 
eously. It will accept 12-in. 75S I aUiin- 
inuin plate 18 ft. wide by 25 ft. long, 
and e.in be adjusted to take tliickcr 
niatc. The macliinc itself is 12 ft. 
high by 23 ft. wide bv 50 ft. long. 

Two 60-lip. milling lieads take the 
place of tlie single-point tooling nn tlie 
original Betts machine. The carbide- 
tipped cutters arc 2 in. wide and 14 in. 
in diameter. Mounted on the spindle 
nose of the motors, they turn at 3,600 
rpni. for a surface speed of about I 3,000 
fpni.. reinoi'ing material at a rate up to 
250 cu. in./min. 

Longitudinal cutting feeds varv front 
20 to 150 in./min.; transserse feeds arc 
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fioiii J to 62 fl./iiiin. By accurate co- 
ordination of tlie two, precise diagonal 
feeds arc obtained- General Ele-ctric 
controls maintain speeds within 0.>%. 

•Vlthoiigh tlic Nortli .\mcrican and 
Simmons units differ in ineclianical de- 
tails. electrical circuitrv and controls 
are basically the same. These arc the 
work of .Man Davis, senior electrical en- 
gineer with N.\.-\’s Industrial Engineer- 
ing Dept- 

In all respects. North .American’s 
team tried to incorporate timc-pros’cn 
ingredients in the conversion. 'Ihe GE 
electrical controls hare prosed out in 
nunrerous industrial applications: the 
Turthan follorscr for the miller’s rise 


and fall mecimnisin. the Onsnid milling 
head, the Vickers hydraulic units and 
.Minneapolis-Honeyrr’cll Microsu'itchcs, 
all arc widely used. 

Da\is chose electrical components 
nherer er possible— only the GE speed 
controls on the gantry and cutting beads 
arc electronic. 'Ihe "brain" that gives 
the machine its orders is built primarily 
aiound .Automatic Electric Co. stepping 
snitches— the basic units of the auto- 
matic dial telephone system. 

'Ihe miller has three modes of o|)cr- 
ation— automatic, semi-automatic and 
manual. Its hvo-man crew— operator 
and his helper— arc concerned mainly 
with watching the warning lights to 


make sure nothing is going wrong. 

Sensitise followers riding longitudi- 
nally along the templates provide rise 
and fall information for the cutting 
heads. There is one follower and one 
set of templates for each cutter. 'Ihe 
templates come in package form, one 
p.ickage providing the contours for an 
entire wing section. Nortli .American's 
engineers say this is the first time this 
has been done. 

Cams on the templates tell tlie ma- 
chine when onlv a short cutting pass is 
necessary, so the gaiitrv can return the 
eotters to tlie starting point, saving 
the time that would be wasted it the 
uiacbinc continued its long horizontal 
tiar el over a wing part that required no 
cutting. 

Morlatli says that N.A.A has been us- 
ing the same set of packaged templates 
on Super Sabre wing section for tlie 
past siy months on a two-sliift basis, 
and there is no rea.son to expect their 
replacement soon for loss of alignment. 
Cutters ate replaced on completion of a 
wing section. 

.A "brain." containing stepping 
switches, tells the machine when it is 
time to move the lic'ads transsersely. 
and an index bar with accurately located 
pins controls the cross movement. 

.All interesting feature of the new' 
millers is an angling chuck for moving 
the foot of the w orkpiece between ma- 
chining steps. Nortli .American's en- 
gineers designed the integral stiffeners 
hi the I''-i00 sving so that if their lines 
were extended they would meet soine- 
wlicrc in space beyond the end of the 
w iiig- Translating this design into prac- 
tice could be trickv and timc<onsuming 
on an automatic machine. The angling 
tlnick does it all automatically, by plac- 
ing the work at variou.s preset angles 
with relation to the cutting heads 
which continue their longitudinal trasel 
parallel to the machine's ways- 

Tliis conversion, while a big job, is 
not the largest Simmons has handled. 
During World War 11, the company 
rebuilt two 990,000-lb. gun lathes for 
Bctblcbcm Steel Corp. ’'I'iicse bad been 
slored since the end of World War I. 
but were put into operating condition 
in three months. New lathes would 
have taken a year or longer to build. 

Simmons has more than 200 ina- 
thiiies tools of its own. of various types, 
wiiicli it uses for rebuilding, comer- 
sion and its own production products. 
The companv's liome-biiilt surface 
grinder, beliesed to be the largest in 
the world, was used to macliine the 
wa\'S for the new N.AA skin miller. 

Simmons was founded in 1910 by 
Charles .A. Simmons, now cliairman of 
tire board. His son, C. .A. Simmons, 
Jr,, is president. Present eiiiployment 
is over 300 and last year’s gross was 
.iround S2.5 million. 
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BUSINESS FLYING 


Beech Should Reach Jet Decision By Fall 


By Envin J. Biillian 

Btccli Aircnift Corp. amid roll out 
tlic first U. Si. production version of the 
twin-[et Morjiic-Saulnict MS-760 busi- 
iicsj plane in one jc-.ir, sa;s Jack Cats, 
'ice president-general inanaget, 'Ilie 
new -fOU-niiJIi., four-place executive 
plane will cost approximately S300.000, 
according to Beech officials. 

Indications are that the comjxiny 
should be able to reach a decision on 
-\IS-760 production b\' this fail, based 
on cu.stonier reaction during the natiun- 
"idc U. S. and Canadian tour "liich 
began e-atl) this month in New York. 
Beech has a working arrangement with 
the I rciieh airframe builder to exaluatc 
the Western Hemisphere market and an 
option to build the airplane (-\\\' Mas' 
9. p. 22). 

Civilian Market 

Countering a report that Beech " ould 
Lxpect more than 100 eommereial or- 
ders before it would put the airplane 
into production, a compaiiv official told 
.\siArroN \Vi:tK that lie fselicvcs such 
.1 decision svould be made on the basis 
of considerably fewer iiritial orders, al- 
though he declined to discuss numbers, 
lie said the company feels it is going to 
base a free field in this categorv air- 
plane for sonic three or four r ears and 
eimld go on the basis of a gradual 

Outing this period, Bccch inijilics it 
"ould take adrantage of the consider- 

. ble growth factor it sees in the design. 
The current airplane is jxiwcred by 
twill riirbonieca Marborc 2s rated at 
.ipproxiniatclv SSO lb. thrust each. The 



Beech airplanes would be powered by 
Contineiitiil-built Marborcs of approxi- 
mately 900 lb. thrust and the U. S. en- 
gine builder reportedly has iin|)ro\ed 
\ersions in the mill developing 1.200- 
1.300 lb. thrust. These later engines also 
promise nn|)ro'ed specific fuel con- 
sumption O'er ]ircscnt hTciicIi engines. 

Tile l''reiicli go'eTiiment has gi'cn 
the MS-760 commercial approval, 'Ilic 
U. S. does not yet recogniirc Trench 
t\pc certification, although initial con- 
tact has been made h\' the two govem- 


incnts on this matter, Ci\il Aeronau- 
tics .\dministratioii says that such 
jrnmgemcnts lake a ininmiuin of a ' car 
and a lialf. 

Beech states th.it the ci\-ilian market 
will get first priority in its dcinonstra- 
f'ons. I'rom New York the itinerary 
include.? Washington. O. C.. where 
Ih S. and foreign militan' personnel 
will be insited to inspect the airplane, 
then Atlanta, Houston, Wichita. Dcii- 
ser, .\lbiiqiierqne. Los .\iige-les. Sim 
l•'ranciseo, Seattle. Detroit and Chicago. 
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'I'he four will r.idiate from tliese stops 
to nehgiiboring citics. 

Canadian pliasc of the tour will cover 
Montreal and Toronto for civilian show- 
ing and Ottawa and Trenton for viewing 
by Royal Canadian .^ir T'orcc. Then 
the airplane will go to Pensacola for 
approximately 200 hr. of flight demon- 
strations (AW May 25. p. 7). 

U. S. Navv has exhibited considerable 
interest in tfic jilaiic. Last yc-ar Beech 
officials visited Paris following the 
SBAC show ill l''atnb(iroiigli and were 
told bv high-ranking Na'-y personnel 
that the MS-760 is "really outstanding’’ 
and were urged to look at it. 

Beech see.? no difficulty in getting the 
air|jlanes to civilian customers if Navy 
should place orders for a military trainer 
version, ’^flie company points out tliat 
it lias been sandwiching militaty and 
civilian production at its W'ichita plants 
for several years. They say the only 
time a problem arose was during the 
Korean emergency when Bccch stopped 
Twin-Bonanza civilian output and di- 
verted this production to the Army. 

Flight Characteristics 

During a press denionstratiun at 
W'cstchester Countv Airport, the plane 
went aloft for 20 minute flights with 
Jean Cliquct, Morane-Saulniet's chief 
pilot, and Alien Raines, of Bccch .Air- 
craft’s sales department, a military re- 
serve jet pilot who is learning how to 
handle the plane. 

Starting the airplane seems to be 
simple. 'I’he fuel cock is fully depressed 
and igniter button is pressed. A' licn the 
tachometer hits 5,000 tpm., the starter 
is released, halting starter fuel injection 
into the combustion chamber and auto- 
matic fuel vnctcring systenr takes over. 
Procedure is rcpcjited for the other en- 
gine. 

Stabilizer is usually trimmed onc-half 
deg. nose up for takeoff, other trim 
al neutral. Raines told Avi.vhon W’ei-.k 
that he goncnilly uses about 17-deg. 
flaps for hikeoff. Canopy is closed and 
a lever on the right side i' pushed for- 
ward to inflate the canopy seals, for 
prcssuri7.ition. 

’I'akcoff is at about 22,600 rpin. The 
stick is cased back at apprnxiiiiatdv 70 
kt. and the airplane leaves the ground 
at about S5-90 kf. 'The plane is leveled 
out shortiv after takaifl at about 100 
kt. and flaps arc retracted at 105 kt. 
I'ully loaded the MS-760’s best climb 
speed from sea level is 250 kt. Normal 
cruise altitude is 21.000 ft. 

Fuel management is going to be an 
important aspect of future jet business 
plane operation. Raines points out. Tlic 
MS-760, for example, bums 90 gal./hr. 
idling at Westchester’s -150-ft. elevation. 
Fuel consumption at normal cruise alti- 
tude of 21.000 ft. is 2.01 gal. /min,, giv- 
ing a range of 7-10 mi.: but at 5,000 ft. 


French Variety in Lightplanes 
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Kawneer 
“package” service 
provides economy in 
Cessna Cockpit 
enclosure 


Kawneer provides quality, economy 
and delivery again! Last Fall Kawneer 
started the Cessna T-37 side-by-side 
cockpit enclosure project and 
delivered the first unit this Spring. 

This "on schedule” procedure was 
possible because Kawneer has formed 
an integrated "package” of 
engineering, design and production in 
the cockpit enclosure field. 

As specialists working with acrylics and 
metal in the production of cockpit 
enclosures, Kawneer offers you quality 
products, economically produced and. 
delivered on time. 



46 


flic! ccmsumption climbs to 5-60 gal-/ 
min- and range drops to -190 nii- 

Thc airplane has a critical single- 
engine perfotmante until airspeed gets 
to 105 kt. 

Current);' the demonstration MS-760 
uses Sliel! JP-1, which is short in supply 
in the U- S-, because it has been phased 
out of jet operations. JP-1 is ai'ailablc 
in limited quantities in the New York 
area. Nearest fuel grade is Shell kero- 
sene 640 which the petroleum finn is 
producing for Capital Airline’s turbo- 
prop Viscounts. 

WTiilc aloft, Raines cut an engine, 
Icai'ing it to windmill «hilc he picked 
up power on the remaining Marbote, 
tlicn a couple of minutes later restarted 
the dead engine. Yaw with one engine 
out lias only a few degrees and hardly 
noticeablc- 

On the next flight, with another pair 
of passengers, the port engine gai c out 
w'ith some "funny noises" when Raines 
attempted a restart, so he came back 
to the airport on one engine, without 
clifflculty, he said. Detailed examina- 
tion revealed failure of the front bear- 
ing. Moranc-Saulnicr brought six spare 
Marbores to the U, S. Two engines can 
be changed by four men in about 50 

Perforated dii'c brakes ahos'C and un- 
derneath the u'ings are activated b\- a 
liutton on the right throttle or a handle 
on the port side of the windshield. Pop- 
ping them open causes no noticeable 
nose pitching. 

Best approach speed is approximateh' 
95-100 kt. and touchdown is made at 
about 85 kt- 


PRIVATE LINES 


Beech officials see Cemianv as an im- 
portant market for U.S. business planes. 
\ number of German concerns have 
been operating executive planes using 
Swiss-registered aircraft and pilots. 

Convaii expects to sell soon sci'cral 
business plane icrsions of its 540B. im- 
proved 540 with additional soundproof- 
ing. quieter exhausts, and 5 iiipli. 
faster, Coinpanv feels that there is a 
ennent market for at least 10 airplanes. 

First Bell exccutiie 47H-1 copter has 
been delivered to the president of 
Colombia, Gen. Gustavo Pinilla. 

National Business Aircraft Assn, will 
administer award of the Women's 
Aeronautical Assn.’s annual Business 
Might Safety Trophy to that person in 
industry who has most effectii'cly car- 
ried out and promoted safetv. Tropin 
will be given to nominee at NBAA 
national convention. 


New 

High Performance 
Fastener 

EXCEEDS ULTIMATE 
TENSILE and SHEAR 
LOADS OF NAS 547 


New PANELOC High Performance 
Aircraft Fastener Carries Primary 
Structural Loads in Shear and 
Tension with Minimum Defiection 
and Minimum Sheet Separation. 



Announcing high strength, quick release, rotary type fastener 
for advanced aircraft designs. Available in stud-retained and 
curvature adaptable types, in sizes 1 & 2 with full float as 
specified by NAS 547. Opens and closes with quarter turn, stud 
ejection shows unlocked condition. Easily pressure sealed. 
Adjustable for sheet pick-up in accordance with NAS 547, thus 
ry. Catalog and price list belong in your 


PANELOC.,, America’s 
most versatile line of aircraft 
fasteners . . . High Perform- 
ance Fasteners, Styles 1, 2, & 
3 Panel Fasteners, Rotary 
Latches, and Snag Fasteners. 
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Field-Effect Transistor Raises 
Semiconductor Frequency Range 

By 1. :S1. Ko»b 



illiufiatc liou current thro«?li tbc slab can 
be controlled by a|>pl;iii§ a 'oltagc to tbc 
uictal plate. 



FIG. 2. Oistributron of boles and electrons 
in a p-n junction for; (a) no bias voltage 
applied; (b1 a reverse bias ubcrc removal of 
eliaigcs produces a spacc-cbatgc region and 
makes Ibe jiincHon equisuicnt to a capaci- 
tor; |c) a large reverse bios producing a 
uider spacc-chotgc region. 



HEATER used in fabricating trausistor. 


'llic "fidcl-cffcct" transistor is one 
>>f tlie latest additions to tbc transistor 

.\ltlumgh it operates on a principle 
c|intc ditferent from that of the point- 
Loiitact nr jimetum ts]>c, it is capable 
Ilf perfonning many of tbc same func- 
tions sneli as amplification or oscilla- 
tion, and it bas the advantages of small 
size .md low pmvet cimsiiniption com- 
mon to the others- 

t'lie development of the ficicl-effect 
Iransistor is in an csirly stage; however, 
it bas alrcadv been sliown tliat it bc- 
ha\cs as predicted b\ tlicory and, in 
|uitieular, that it should eventually be 
capable of operating at appreciably 
higher fretjueneies than can the point- 
contact or usual jimction type. 

It is the possibility of obtaining this 
higher ftec|uency response that is the 
most interesting fcsiturc of the field- 
cRcet transistor. 

Underlying Principle 

.\lthougli the field-effect transistor is 
one of the most recent of the transistor 
fainib to be made into a practic-.il am- 
plifier, tlic underlying principle is quite 
old as tmiisistiirs go. ntc original pro- 
posal for the de-vice is illustrated in l''ig- 

.■\s .shown, it cimsists of a thin 
sheet of coneincfing material with dec- 
Irie.il ciintacts at each end and ;i metal 
plate dose to, but not in conb.ict with, 
one surface. The surface of the con- 
ductor and the metal ])late then fonn 
a capacitor- Bv ;ipplyiiig a ixitcntial to 
the plate, a field will be set up in the 
conducting si;ib and. if tbc ixrlarity of 
tile potential is coiccetb dioscn. this 
field «ill tend to ijusti the ciinent 
carriers away from tlie surface of the 
luatcrial. Tbc net result of this will be 
a dcctca.se in the total number of c.ir- 
licts in the material and lienee an 
increase in the resistance from end to 
end of tbc slab. 

It the elesice is connected as slniwii 
in Figure 1. n-licii the key is dosed, 
the current throiigli the slalj will de- 
crease. It is therefore jiossiblc to con- 
trol the current thrmigli the slab b\ 
means of the potential on the metal 
plate and. if the dielectric between 
metal and slab were perfect, this con- 

Tho aulhnr Is euvazpil In phj-sIrHl re- 
fscoroli at Bell Telojih.'ue ijila.ralorles. He 
liulili a I’h- U. ti-om CamUplds.- L'uiverelty. 


trol would require no poucr. In tlie 
circuit of l''igurc 1. the current through 
the slab also flows through a load re- 
sistor. Thus, "'hen the current changes, 
the potential drop across the load 
resistor dianges and. if a large enough 
resistance is used, this potential change 
w ill be greater than that applied to the 
metal jiTatc. In other words, it would 
be possible to obtiiin vultagc ainpbfica- 

.\lso, wiien tlie current in tbc load 
dianges, the power dissipated in it will 
change and. since the control power 
is essentially zero, there would be 
power amplification. 

The principal problem in tbc realiza- 
tion of tbc fidd-cRect transistor was 
to find a suitable material for the slab. 

Since tbc material bad to be a con- 
ductor. all insulators were iiimicdiatcly 
ruled out. 

Metals, on the other hand, contain 
such high densities of current carriers 
—electrons— that it would require an 
impractic-ally high potential to give an 
;ipptcciablc percentage change in the 
cnirent flowing. 

.Seinieonductors, lunvescr. ha'c den- 
sities of current c-airicrs lying between 
Ihose of insulators and those of metals 
and arc ideally suited as '’fidd-cffecl" 
transistor materials. In 1948, W'. 
SImeklev and G. t- Pearson of Bell 
'l'elc|)hr>ne iallmratories used germa- 
nium ti> imikc a structure similar to 
that shown in Figure 1. 'Hicy found 
that thev were able to affect the eur- 
rcnit tliiougli the gcnnaiiium b\ menns 
of the potential on the metal plate, hut 
that the control sensitisity was nnich 
less than that predicted from a theory 
of the dm ice. However, this was the 
first time that the ■'field-effect'’ mecha- 
nism had been observed. 

Loss of Sensitivity 

It was proposed by J. Bardeen that 
the loss of sensitis ity of the device could 
be attiihiited to conditions at the sur- 
face of the getmanimn slab, .^t the 
surface, the atrangement of atoms is 
different from that in the bulk of the 
material, and lienee the electrical prop- 
erties mav also lie differeiit- 

In effect, what Bardeen proposed 
was that the free surface acted as an 
electrical screen that tended to jiic- 
vent a field from penetrating into the 
body of the material, thus decreasing 
the effect of the field on the resistance 
of the slab. It was during an insesti- 
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gation to lest this hypothesis that 
Bardeen and \V. II. Brattain invented 
the point-contact transistor. 

'I'fic field-effect tunisistor in its 
original fonu lacked sensitivity because 
of the effect of the germanium surface, 
llic ideal would he to base a capacitor 
situated inside the germanium slab to 
eliminate .surface effects. 'Hii.s ran be 
acliiovcd by using what is called a 
p-n junction. 

In a semiconductor like germanium, 
there arc two iinporlant ways in wbieb 
conduction can occur: 

In the first, conduction takes place 
by the movement of electrons, which, 
being ncgalii’cly cliargcd, rnoi’c in a 
direction 0|3positc to the electric field. 
A semiconductor in which conduction 
is due ptiinarilv to the movement of 
clcctron.s is called "n-type,” the "n" 
standing for negatii’c. 

In the second type, conduction is 
due to the moicmciit of what arc railed 
’'holes,” which mav be considered as 
particles hai’ing almost the s<imc mass 
as that of an electron but bal ing a posi- 
tive charge. lienee, holes will move 
in flic same direction as the electric 
field. A scinicoiidiictor in which con- 
duction is due primarily to the inovc- 
ment of holes is called "p-type.” the 
”|3” standing for positii’c. It is possible 
to make germanium either n- or p-type, 
depending on the chemical elements 
acUlccl during growth of the crystal. 

P-N Junction Transistor 

A p-n jimction specimen may be 
defined as a piece of single-crystal semi- 
conductor confaiiiing two regions, one 
having n-type conductiiity. and the 
other p-ty[ic. llic boundary at which 
the type of conductiiity changes is re- 
ferred to as “the junction.” 

Such a p-n junction is shown in 
Figure 2(a), where the distribution of 
current carriers (holes .and electrons) 
are represented schcmaticallv by the 
|jlns and minus symbols. If the p-sielc 
is made positiic with respect to the 
n-side, then electrons will be piffled 
across the jiuKtion from the n- to the 
p-reginn, while holes will moic in the 
opposite direction. Bccan.se of the 



FIG, 3. I'ield-cffccl transistor using n p-n 
jimction to |iiodncc a 'capacitor' witliin tlie 
body of tlie sciiiicniidnctm. A voltage that 
is applied between the p- and n-tv])C mate- 
rial ciinscs a jscnctcation of space eharge, 
creating a region within the body of tlie 
n-ti'ric material that will not contribute to 
enrrent finw' tliroiigli semiconductor. 


motion of these charges, a current flows, 
and this current iiica-.ises with increas- 
ing applied voltage. Under these condi- 
tions. the junction is said to be biased 
in tbc “forward” direction, and it lias 
a low impedance. 

If, howcicr, tlie p-region is made 
iicgatiie with respect to the n-region, 
botli the electrons and holes arc piffled 
away from the junction, and little or 
no current flows across the junction. 
Under llicsc conditions, the junction 
is said to be biasc’d in the ' tei'crsc” 
direction and it has a high impedance. 
Reverse Bias 

A rigid analysis of a p-n junction 
biased in the reverse direction shows 
that there is a small but constant cur- 
rent flowing, in the order of a few 
microamperes. 

This current is independent of the 
magnitude of the applied bias and is 
therefore called tlie ’’saturation” cur- 
rent. ’Flic analysis further slums that 
all the voltage drop occurs in a region 
close to the jiinctiim it.sclf. In fact, the 
electric field in that region is sufficiently 
high to pull all the charged carriers 
(clcctron.s and bolosl out of it. 

’I'his situation is shown in Figure 
2{b) where tlie charged carriers nave 
been remoicd from a region on either 
side of the junction. Such a region is 
called a "space-charge” region. Since 
it contains no current carriers, it can- 
not support conduction and will, thetc- 
fote, act like an insulator. Ilowcier. 
this region is bounded by coiieliicting 
regions of p- and n-type conductivity. 

A p-n junction biased in reverse is, 
hence, cqiriialent to a capacitor with 
|)hitc separation equal to the total 
width of the sisice-chatee region as 
shown ill Figure 2(b). It the voltage 
across the ends o( the junction is in- 
creased, Figure 2(c), the charged car- 
riers arc pulled farther from the junc- 
tion. increasing the width of the Sjjacc- 
thargt region and, thereby, iiicteasiiig 
Ihe plate separation of the cquiialent 
rapicitor. 

Thus, as the reverse I'oltage across 
a |)-n junction is inerrased. the rajraci- 
tance of the junction should dcercasc. 

The p-ii junction has the desired 
properties for use in a field-effect tran- 
sistor. and Figure ? shows the junction 
i-quivalent of the elcmcnbiry field-effect 
transistor. Such a unit could be used 
as an amplifier. Howcicr, there is a 
more interesting and useful form of flic 
transistor shown in Fugiitc 4(a). 'Hiis 
elci icc. as shown, lias an ii-to-p jimction 
on both sides of an ii-ty|x; slal}. and 
the tw o |>-tc|inns are connected. 

Consider what hapjjcns if flic p- 
legions arc short circuited to the left 
end of the n-region and a positive 
jiotential applied to the right end, 
Figure 4(a). 

A current, I. will flow in the dircc- 





fic-ld-effeet transistor w'itli gate voltage as 
the pammeter. 
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in scheduled flight. . . and the radar is by Bendixl 


World’s first airline to use airborne radar 


BENDIX 

AIRBORNE RADAR 


Panagra is using, on scheduled flights of its new DC-7 fleet, the latest 
major contribution to safe, more comfortable commercial aviation . . . Bendix* Airborne Radar. 
It’s Bendix Airborne Radar that gives Panagra pilots a long distance, all seeing, extra "eye” for 
avoiding turbulence. This radar is also used for terrain mapping and navigation. 

Storm Avoidance 

Bendix Radar detects and sees through turbulence up to ISD-miles away . . . even at night or under 
instrument conditions. It penetrates heavy rainfall and reveals smooth corridors through 
apparently solid storm areas. The naked eye can't see the quiet paths , . . but radar can. 

With a slight detour from track, at cruise powers, storm avoidance means improved flight 
schedules . . . minimized flight course detours, few flight cancellations, more completed flights. 

Now Panagra passengers will enjoy smoother flying . . . greater comfort . . . guided through 
turbulent areas by Bendix Radar behind the radome . . . soon to become the most famous nose 

“C" and "X" Bond Radar 

Bendix is the only manufacturer offering both C and X band radar. Send for free illustrated 
Bendix booklet, "Airborne Storm Avoidance Radar Systems," 



^endis 

'Radio 


AIR COMMUNICATIONS ANO NAVIGATION EQUIPMENT • AIR DEFENSE RADAR • GROUND CONTROLLED APPROACH AIRCRAFT LANDING SYSTEMS • MISSILE GUIDANCE • AIRBORNE RADAR 
WesICDSSt Sales: 10500 Msgnolia Blvit..N. Hollywood, Cal., Expotl Sales & Service: Bandit International, 20S E.42nd St., N.Y. 17, N.Y.,U.S.A., Canadian DIsIr.: Aviation Electric, 200 Laurentian 8lvd.,Monlraal,Que. 

eAlTIMORE 4. MARYLAND 

•Rej. U.S.Pat.OII. 
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ElectrO’Mechanic; 







tioii 4ho«'i), and this cuitciit consists 
of a flow of electrons from left to 
riglit. The left-hand contact is tlic 
'‘source” of these electrons, and tlic 
right-hand contact "dtains" them out 
of tlic material. The contacts arc re- 
ferred to as "the source" and “the 
drain” and are marked accordingly in 
the figure. Because tlic n-tspc material 
has resistance, the flow of current will 
produce a potential drop in the mate- 
rial. the potential becoming more posi- 
tive tosvard the drain. But. since the 
p-regions arc connected to the source, 
the same potential will appear across 
the p-n junctions, and this potential is 
in such a direction as to bias them in 

In consequence, a space<hargc region 
will spread into the n-t\pe material, get- 
ting wider toward the drain, as shown 
in h'igurc 4(al- The cunent is now 
tonstrained to flow in the center of the 
.‘lab, called the "channel.'' and hence 
the resistance from source to drain is 
greater than with no potential applied. 
If the dniin potential is incrcaseci, the 
.space-charge regions will extend farther, 
and the soiirce-to-drain rcsi.stancc will 
further increase. The current versus 
\oltagc curse will, therefore, bend as 
shown in Figures -1(a) and (b). 

If the potential is further increased, 
a condition will be reached at which the 
s|>acc-chargc regions from o|)positc sides 
meet, as shown in Figure 4(c). This 
is called the "pinch-off'' condition, 
with current a maximum. 

It is important to consider what 
liap|H'ns when the drain soltagc is in- 
creased abme the \alue nccessars for 
pinch-off. This is possibly the simplest 
way of looking at this problem: 

At first sight, it would ap|icar that 
the current would metease. But should 
this happen, the potential drop due to 
the resistance of the channel uonld 
increase causing the space-charge re- 
gions to meet oscr a finite length of 
the channel and thus introduce a scrv 
high resisbance between source and 
drain. lienee, the current cannot in- 
CTCnsc apprcciably. 

On the other hand, tlic current 
iniglit decrease. Howescr. should this 
liappcn, tile potential drop in the 
channel would decrease causing the 
space-charge regions to contract, 'llhs 
in turn would decrease the resistance 
from source to drain and cause tlic cur- 
rent to increase again; so tire current 
cannot decrease. If it cannot increase 
and cannot decrease it must stav con- 
stant. and this is tlic case illustrated 
by the dashed line at the riglit in 
Figure 4(c). As shown, the presence 
of the p-type regions causes the con- 
ducting portion of the n-type material 
to be nartou'cd down. For this reason, 
tlic p-Kpc regions are called "the 
gates.” 

The ease considered abosc was that 


in sshich the gates were short circuited 
to the source. If a potential is applied 
betsveen the g>ites and the source in 
such a direction as to bias the junctions 
in rcicrse, the channel will lie con- 
.stricted cs'cn before drain bias is ap- 
plied. as in Figure 4(d). The initial 
resistance from source to dniiii will 
then be higher and. ivheii drain bias is 
ap|)lied, the tiirrcnt will alwass be 
sinallcr than in the ca.se |)re\iously 
considered. In addition, it will miss 
require less drain soltagc to reach the 
])iiich-off condition. 

A coinpiirison of the drain charactcr- 
i.stic for bias and no-bias is shosvn in 
Figure 4(d). where it is seen that, with 
girtc bias, the current is ahvais smaller, 
and pinch-off occurs at a lower value 
of drain soltagc. \ theoretical drain- 
characteristic siitli gate soltagc as tlic 
|wr.imctcr is shnssii in I'igurc 5, .\s the 
gate voltage hceomes more negatiie, 
pinch-off occitts at a Imvcr voltage, 
and the piuclicd-off currait is corres- 
poiidinglv decreased. 

Power Amplification 

'llius far only the dniin-to-source 
cnrreiit and the ntcans of controlling 
it bv the gate current have been con- 
sidered. 

If it is to be possible to obtain power 
amplification, this control must requite 


10-Lb. Transponder 

Ijghtpianc traffic control traiisixmdcr, 
a low-cost, small, lightweight version 

velopcd bj Radio Receptor Co. 

•Vithoiigh the prototype docs not iiiect 

present form, a^mp^y^spokcsmaii sa^ys 

III quantities of a thousand or more, 
could sclT for S500-400. 


very little [Xiwer, and therefore, the 
gatc-to-sourcc impedance must be high. 
This gate-to-source impedance is essen- 
tially that of a p-n junction biased in 
resersc and in practice it can be of the 
order of 10 megohms. l!ciicc, it should 
he possible to obtain power amplifica- 
tion with tliis device. 

•\ cirenit for this purpose, shown in 
I'igurc 6(a). contains a field-effect tran- 
sistor ii.iving a reasonable characteristic 
for a practie.il design. If the laluc of 
is adjusted so that the dciice is 
always operating in the pinched-off con- 
dition. a change of 'V,. from 0 to —5 
I'olts produces a change in drain cur- 
rent of 5 ma,; that is, 1 ma. for 1 volt 
Thus, if V,. were changed by one lolt, 
by ,i|)plyiiig an a.C- signal for example 
the drain current, h„ would change by 
1 ma.. and the change in the potential 
drop across the 10.000-olim load re- 
sistance would be 10 v. There would, 
therefore, lie a ten-fold gain in the 
voltage. 

If the |afc-to-source inipcdaiicc were 
taken to he one megohm (a very low 
Miluc for a p-n junction biased in re- 
1 crscl. the change in input power would 
be V'/R,, = 10'* watt, while the change 
in output iiowcr would be I'Ri. = 
(lO T X 10‘ = 10- watt. 

lienee, there would be power gain 
of at least 10.000 or 40 db- A device 
svitli such characteristics would make 
a useful amplifier. 

Field-effect transistors of the form 
shown in Figure 4 liavc been made at 
Bell Telephone Laboratories, and in 
esers' respect their performance has 
been found to be in good agreement 
with theory. For example, the charac- 
teristic shown in Figure fi(bl was taken 
from an operating unit, and it can 
be seen that its shape is scry similar 
to tlic theoretical characteristic of Figure 
L A trnnsconductance value— that is. 
change in drain current for unit cliange 
in gate voltage— of seicral milliampcres 
per solt lias been achiesed together 
witli successful operation at frequencies 
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From the Stoddard-Dayton to the Super Sabre 



Speco's creative engineers have opened 
new horizons in precision ! 


If you recall the Stoddard-Dayton, then 
surely you remember the Jeiiuv — the 
sweetheart of World War I, They were a 
couple of kids who "grew up together” 
... the car and the airplane. And today 
their grandchildren are the mainstays of 
our national economy. 

We like to feel that our leadership in 
precision on a mass production basis has 
played a big role in this growth, Out 
work in all industries— automotive, avia- 
tion, iiidustiial ... in fact, in all fields of 


mechanics and hydraulics — has made 
groat contribtitions. Our team of pre- 
cision engineers, toolmakers and machin- 
ists makes certain that If tVe Ship it . .. 
It’s Right'. If you has’e a job rvith \vhich 
you feel we might help, a short letter or 
a telephone call will bring prompt, sound 
guidance- Or if you’d like the whole 
speco story- from plant to people to 
products, send for our new Plant Bro- 
chure. The Steel Products Engineering 
Compans', Springfield, Ohio. 


THE STEEL PRODUCTS 
ENGINEERING COMPAN 




One of our early eontributiom 
to uvltillon—lhh two cyllnilcr. 
Opposed Piston Blower Engine 
ptorluced by Speco in 1924. 
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as high as SO megacycles pet second. 

So far the work is still in an catlv 
stage and it is expected th.it much bet- 
ter performance will ultinialclv be 
achieved. Nactthclcss, the initial re- 
sults have been i cry proinising. On an 
experimental basis, ficld-cffcct transis- 
tors have been used in amplificts and 
oscillafois as uell as in frequenev and 
amplitude modulation circuits. 

How docs the ficld-cffcct transistor 
compare with otlict electronic amplify- 
ing dcsiccs? 

,'\s compaicd with electron tubes, 
the drain chatactctistic is vets’ similar 
to the plate chatactctistic of a pentode 

ihe high impedance input char- 
acteristic is also similar to that of the 
|>cntodc tube, and the laincs of trans- 
condiictancc and frequenev response 
arc comparable. 

Thus, it appears that the ficld-cffcct 
transistor could perform many of the 
functions for whicli the pentode tube 
is now used. In addition, it has all 
the usual advantages of a transistor 
(Acr an electron tube, being small, 
rugged, and light weight, requiring no 
heater power, and possibly having much 
limgct life. 

How does it compare with a junction 

iiicrc arc a number of differences of 
))ractie;>l importance. First, in the field- 
effect type, the current carriers arc 
traveling in an electric field whereas 
in the junction transistor thev are 
moving by diffusion. Since the velocity 
in a field is much higher than the 
velocity of diffusion, the transit time 
for transistors of the same size will be 
much shorter in the ficld-cffcct tvpc. 
Since the nuximiim frequency of opera- 
tion of both devices is limited by the 
transit time, the ficld-cffcct transistor 
is intrinsically capable of operating at 
higher frequencies (Sec Filter Center 
item, "N'ew IlF Transistors." p. 58.) 

Second, the ficld-cffcct transistor lias 
a liigh input impedance, whereas the 
junction transistor has low inimt ini- 
pcdimcc. niis difference affects tlic 
associated circuitry and may make one 
nr the otlicr transistor more suitable in 
a particular application. 'Ilic ficld- 
cffcct transistor, even with ultimate 
design conditions, woiilci probablv not 
be capable of operating with such high 
efficiency at such low power levels as 
the junction transistor. 

It is too eath in tlic development of 
the field-effect transistor to make defi- 
nite statements as to its possible future 

It would appear that it would find 
its main applications where consideta 
tions of size, weight, and powxr con- 
sumption dictate the use of a transistor, 
and where the required frequenev re- 
sponse is higher than could be achieved 
with a simple junction transistor. 




Positions available at all levels of responsibility. 
Salaries commensurate with training and experience 


Send resume oi your employirent backgiound to Ftank Coe, Employment Manager 
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PARAMETERS 


THEORETICAL ANALYSIS PRODUCT DEVELOPMENT 
TEST ANALYSIS LIMITED MANUFACTURE 
Plecise direct yeur inquiry to; 

Liaison Engineer 

PARAMETERS, iNC. 

195 Herricks Rood 


/rujaia e^ctronic 

SYSTEMS 

design • monufncture • installation • servicing 






► Slioebox-Size Digital Computer— An 
airborne "central station" digital com- 
puter, capable of providing bombing, 
fire control, navigation and other serv- 
ices, can be built in a unit no larger 
than a shoebox. Librjscope engineers 
belier'O. as a result of significant new 
computer techniques and components 
which the firm has dcrelopcd. One 
of these is a complete flip-dop circuit 
which will fit into a thimble. 

► Do-It-Yourself Resistor Kit— New kit 
for lab and der’clopmont use contains 
tape resistors— 10 each of -19 different 
MIL-R-llA values (ranging from 100 



ohms to 1 megohm), to 10% tolerance. 
Kit RNP-IC sells for S49.50. Manu- 
facturer: Hansen Electronics, 7117 
Santa Monica Blvd., Los Angeles 46. 
Calif. 

► New HE Transistors— New "melt- 
back” process dcrclopcd by General 
Electric for making semiconductor 
crystals enables transistors to operate 
at frequencies "five times higher than 
ordinars- transistors . . - (with) greatly 
imprused power amplification character- 
istics," GE says. Meltback process cuts 
ingot cooling time from 20 minutes 
(in previous rate-grown process) to 
something less than a second. The 
process gives nnptos'cd control of im- 
purities in the thin layers of germanium 
or silicon crystals. The number of 
impurities wliicb migrate from proper 
laser into adjoining layer is reduced to 
about one-thirtieth the pres’ious figure, 
GE says. 
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first essential in aircraft 


MSUliitd acularatlon, Impact. MIL-E-5272A: Silt Spray. MIL-E-SOOTk Ganeril spKlScitlon. 
MIL-1-61811 aadlp l>iUr(tier.M. 


MAMNING, MAXWELL & MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION • DANRURY, CONN. . STRATFORD, CONN. • INGLEWOOD, CALIFi 

out AIRCRAFT PROPUCTS INCLUDE: TUR60JET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPIIFIEU 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES ■ JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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Meet Ted Bottema om 

Westinghouse AGT fieli 
headquartering in Dallas, 
Air Force Base, respectiv 


eir teammates m your 
rneftts of years of aviat: 
e backed by a headquai 


m the product 



New silkones that run clean 
at extreme speeds and temperatures 


Shown here is Dr. G. C. Gainer, the Westinghouse 

over 100 hours, yet it remains clear. The conventional 
formation after only four hours at dSO^F. jjiosr-A 


FOR MORE INFORMATION ON WHAT THIS NEW 
LUBRICANT WILL DO FOR YOU s . . TURN THE PAGE 


YOU CAN 6E SUR£...if iTb^stinghouse 
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New silicones run clean 
at extreme speeds and temperatures 


PRESENT 


SIUCONE OIL 


Out of the Westinghouse Materials Engineering Laboratories and the 
Aviation Gas Turbine Division has come a new silicone lubricant so 
good it actually isn’t needed for anything but the fastest and most 
powerful jet engines. This new oil eliminates sludge. It slays clean on 
bearings and gears at tremendous pressures and temperatures. 

Present oils are adequate for many of today’s jet applications. But 
engineers look to the new lubricant to solve problems that will exist 
at the extreme speeds and high ram air temperatures already forecast 
for the future. The new oil holds great promise for application in 
jet-powered missiles for miliUiry use. 

The silicone lubricant was perfected by changing the structure of 
the silicone molecule. The new oil forms a close-packed layer of pro- 
tective lubrication. After passing every laboratory torture test with 
flying colors, the oil was tested in jet engines. There was a complete 
absence of sludge at the completion of the test. 

This new development is typical of the kind of diversified, com- 
pany-wide attention your problems get when you give them to AGT. 
This ability to put the right man to work on the job and to give 
him the right facilities is one more Westinghouse means of helping 
you bring tomorrow’s aircraft . . . One Step Closer. j-9I03i-b 


Dr. Gordon C. Gainer, Westinghouse materials engineer, and AGTs 
George Townsend co-operated In developing the new silicone. Adapting 
it to Jet engine use is an example of corporate co-operative effort available 
to you through your local Westinghouse AGT sales engineer. 


THE WESTINGHOUSE AVIATION FAMILY 
Jet Propulsion » Airborne Systems Components • Wind Tunnels 
Airborne Electronics • Airport Lighting • Ground Electronics 
Aircraft Electrical Systems and Motors 


you CAN 6E SURE ...IF IT^ 

Westinghouse 






Positive Control 

Instantly! 

AEKOPRODUCTS SYNCHKONIZEC ACTUATOKS PROVIDE POSITIVE 
SYNCHRONIZATION OF MULTIPLE HYDRAULIC CYLINDERS 



Now, Aeroproducls mechanically synchro- 
nized hydraulic actuators assure precise posi- 
tioning among the multiple attaching points 
of the arterburncr nozzle. 

Other models of Aeroproducls actuators 
combine synchronized travel with additional 
desirable features such as positive-acting, 
infinitely positioning brakes, and auxiliary 
power drives. 

These actuators, in both hydraulic and pneu- 
matic versions, are applicable to all high- 
ambient temperature installations, including 
jet engine thrust reversers, flaps, and split- 
control surfaces on gtiided missiles. 

If you're on a team designing a new airplane 
or powerplant, you'll find Aeroproducls 
ready to meet your most detailed speciflea- 
tions— for turbo-propellers, other propellers 
requiring high horsepower absorption, ac- 
tuators, air-driven generators and hydraulic 
pumps, and other aircraft components now 
in the development stage. 



ALLISON DIVISION Of CENERAL MoroRS • DAYTON, OHIO 


NEW AVIATION 
PRODUCTS 



New Plane and Missile Pumps 

Scries 1700 aircraft-tvpc pumps fot 
planes and missiles operate clhcicntly 
with motors up to 10,000 rpm., the 
maker reports, and require no gear train 
or gear-head motor. 

Smallest pump in the series lias a 
0.00419-cu. in, displacement per revolu- 
tion and the largest has 0.02514-cu. in. 
di.splnccmeiit. Smallest unit weighs 1 
lb. 12 oz. with motor and measures 
51 X 2i X 2Jin. It pumps 55 gph. at 
05 psi. of MlL-0-5600 liquid. 

Eastern Industries, l6o Skiff St.. 
Hamden 14, Conn. 



New Amplifiers for Aircraft 


1 wo new amplifiers for aircraft cock- 
pit and cabin use ha\c been dcsclopcd 
for audio and isolation applications: 

• AA-208 audio amplifier has pros isions 
for two inputs isolated a inininiuui of 
50 db. third iiqiot suitable for call 
systems is also provided. Unit will pro- 
lidc S \v. audio output witli 2% liar- 
monic di.stortion. Frequency response 
is said to be flat from 500 to 6.000 
cycles. 

Equipment is wired for 115-\, 400- 
cycle and 28-v. d.c. l oltage input oiscra- 
tion. Internal jumpers allow use of 14 v. 
cl-c. and/or a semarate dvnamotor for 
iiigh-voltagc suppw- ,A.\-208 wcigh.s 5 
lb. 7 oz„ including shockimmiit.s, and is 
contained in a welded aluminum box 
61x51x4 in. List price is S185. 

• AI-125 isolation amplifier is a dual- 


McGraw-Hill Mailing Lists Will Help You 




TESTING 

for Industry and Gemrnmanl Xdwclas 


Ona of ihR NaUon’A LargREl and 
SeatEddlpped Commarciai Tastlnp 

Cornpletp Qualiacatlon and 
Accpplance TasUng to MIL Spnea. 


o 


TEST EQUIPMENT 


ENQINEERED 



AERODYNAMICISTS 


W New subsonic ond supersonic projects 

dynomicists ot Northrop Aircraft, Inc., 
America's first company in the rilol devel- 
opment, design and production of all- 
weather and pilotless aircroft. 


jr training oi 


fies you lor one of these challenging 


Mr. Robert Ehinger 


NORTHROP AIRCRAFT 
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channel unit for use where receiver 
selector switches are to be mounted 
ovcrlicad in the cockpit Or on pedestal 
control panels. 

It has pror’isions for eight individual 
outputs and crew intcr|ui<>ne sers’ice. 
Any combination of rcccisct and inter- 
phone can be handled b\- pilot or co- 
pilot without affecting headset volume 
of the other. Interlock circuit allows 
by-passing the isolation amplifier in 
esent of niilure. 

AI-125 is contained in .1 folded aUiini- 
imin case 6x33x6 in. Wciglit is 3 lb. 
2 oz. l.ist price is $275. 

Aviation Accessories. P.O. Box 4178, 
3603 North Main, Fort Worth 6, 



Jeep Carryall Hauls 2.000 Lb. 

Nesv Jcei) rartyall. capable of hauling 
2,000 lb of ainnail, express, freight and 
usable as a tosv schicic. has removable 
sides to permit easy fork-lift loading. 
The unit was developed from a standard 
Kaisor-W'ilhs truck chassis. W'hecl base 
is extended' from 80 in. to 95 in. 

United Air Lines participated in the 
design and has placed 10 or the vehicles 
in service at scs’cn cities. 

R. W. Allen & Co., San Catlos, 
Calif. 


Transistors in Amplilier 

'I'ransistorizcd Ixiostcr amplifier, de- 
signed to meet military and ciii! plane 
requirements, operates directly from 
the 2S-\-. d.c. system, requiring no dyiia- 
motor. This means that the only 
weight added is the 14-oz. anqdificr 
unit, the maker says. 

Nfodcl 5502 pros’idcs output of 10 w. 
from a 1-w. source. Input and output 
inqjcdance arc both 1 5 ohms, h'rc- 
qnenci- response is flat within 1 db. 
from 300 to 6,000 cyck-s. it is repotted. 
I'.tcbcd circuit boards are said to pro- 
vide long life. Unit measure 5Ax2sl.x 
I i in. 

Lear, Inc., leaiCal Diiasion, 3171 
S. Bnndy Dr.. Santa Monica, Calif. 
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Weight-saving 450°F FLUOROFLEX-T “plumbing” 

in the MARTIN SeaMaster and its 4 engines 


The world’s first multi-jet attack seaplane uses 
the world’s first Teflon-compound hose. 

Fluoroflex®-T R3800 hose assemblies are 
\ised to convey fuel and oil, and as vent lines 
in the sleek SeaMaster . , . and are on its four 
powerful turbojet engines too. All in all, they 
add up to a sizable saving in weight over other 
hose types. 

Fluoroflex-T lightweight, corrosion-resistant 
lines are made with Teflon® compounded tube, 
304 stainless steel braid, and blowout-proof 
fittings. Their flexibility stays the same from 
— 100“F to -|-450°F . . . indefinitely. 


R-3800 assemblies are Service approved 
for synthetic fuels, oils. You’ll be hearing 
about them in more and more engines, air- 
frames and missiles, where they solve high 
temperature operating problems. For more 
data, ask for Bulletin FH-2 . 

SFIueroilu It a retistmi traite mark lor prod- 


RESISTOFLEX 

CORPORATION 


Our 18th year of aeruioe to key induslrie* 




FluoToflex-T spiral baefc-up ringa-anolher Resistojiei product from fluorocarbon resins — ore 
also in the SeaMaster, contributing to the reliable performance of hydraulic control circuits. 
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Leading 

Aircraft 

Manufacturers 

use 


aluminum 
tooling plate 



RED SEAL METALS CO. 

10035 BURTIS STREET Dep>. A 
SOUTH GATE, CALIFORNIA 
LOrain 6>5T05 
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CAB Re/tvrl on Biisinexs Loilextiir Crash 


One-Engine Procedure Not Used 


I HK ACCtDEN'l' 

A Lockliccrf Mndcl 18-56 Lihlfitar. 
N 92(1111. oniicd h\ joliii I'ox. |>iiblislK;r o« 
(lie Boston Post, emshed nine miles south- 
tjsl of Gkistoiibno. Conn.. Nov. 5, 195-f, 
at upproximateli 1942.’ Of the five pcisims 
on band, the co.]>ilot nas killed, the pilot 
sciionsK injoTed, and the three passengers 
tcecivcd minor injiirics. I'lie aircraft Mas 
destros'cd b) iinpact and Are. 

nistoRV or iiif': fught 


iiig imlimited. visib 
ditions cn rmilc Mere 
visibilih. 

INAKSIIC.VMON 


'I'lie a 


:te. Capt. MacKenaie invited 
the airline pilot-passengers to the eock]iit to 
observe the flight operation. Mr. Mirdge 
came forward first and noted during his visit 
that the aircratt mm at 3.500 feet MSL oi 


teVans^'eT^^f' 180 nmh„ 
and 1.' 


28 


New York, on a A'h'R (Visual Might Rules) 
flight to Logan .\irport. Boston, Mass. I he 
crew consisted of Capt. John K. MacrCcnr.ie 
and Co-l'ilat M liitiicy H. Welch. 1 he pas- 
sengers were Robert \V. Madge, Rasiiiond 
J. Ilalloraii. both lurline pilots, and Alathew 
C. .\bbott. an electrical engineer. Climbing 
to an alhtnde nf 3.50U feel MSL Imean se-a 
level), the flight pr.iceeded toward Boston. 

VpprosimateK 12 miles southeast of Hart- 
ford, Coim.. the right engine became very 
tough and backfired lt«|nciith. Ihe captain 
was unable to cnncct this condition and 
later feathered the right propeller when in 
the vicinit) of Willimantie. Conn, \ wide 
right turn was made from a notthcastcrU to 
a nortliw esterli heading fouard Bradley 
l''icld, Windsor Locks, Cmm. Communica- 
tion was established with Bradley Held and 
the flight was cleared for a sttaight-in ap- 
proach to Riimvay 33. 

'I'hc airetaft descended to 2,5011 feet 
MSL during the Imn and thereafter con- 
tinued descending on a northwest heading 
until it struck trees and crashed. Nearby 
ccsidenis quickly reached the scene, gave 
assistance and imtiflcd authorities. 

The Bradley Meld 1930 weather was; 
Scattered clouds at 4.500 feet, visibility 15 


manifold pressure. 

lean irosition with some left engine car- 
hmetor heat. 

Shortiv before the engine difficulty began 
Mr. Hal'loian went forward, took tlie leit 
scat, and watched while Co-Pilot «’elcli 
fl(w the aircraft. 

When the cugiuc lougimc 
Capt. Mactveiirie, who was 


3 Cuardia 
>f dc|iarturc wa.s: Ceil- 
tv 15 miles |)lus. Con- 


cuned . , 

iiile.s soiith-soHlhcast of Glastonbury, Couu.. 
and appiovinutch 25 miles smith-soiilhcast 
nf Bradlcs I'ield. 

Wfieii 'N 92(1111 struck the tops of the 
trees it was on a noTthwcsterly licadhig and 
in a descending tight-w ing-low attitude. 
Initial ground contact w:is at an elevation 
nf 705 feet MSI. and about 500 feet from 
the first trees struck by the aircraft. 'I'he 
right wing tip struck first, then the right 


aircraft to the right and a short skid n 


1 in the 


leit scat and control of the aircraft and 
llalloran letnrned to the cabin. Ihc 
: feathered after efforts to 


right ptopellci was feathered 
smooth the engine failed. I 
piopeller controls wctc advanced 
inches manifold pressnie and 
with full rich mixtmc and nn caroiiicior 
heat. Small ads-anecs of engine and pio- 
pcllei conbols were made on the operatise 
engine during the descending right turn 
and the last increase was to 36-37 inches 
manifold pressure and 2,300 rpm. This 
last ;idv-ani!e was made at 1.500 feet MSL 
but it eas-c no noticeable iiuptovcd flight 
perlormancc. C-apt. MaeKenrJe testified as 
to this sequence of events. 

Mr. Miidgc testified that he had moved 
to a |x)sition Ischind the etew and noted 
that the heading on the directional gyro 
was 300 degrees and that the aircraft was at 
an alHtude of 2.500 feel, descending nt a 
rate of 200 or 300 feet pet uiiimte. Also 
the manifold pressure was 32 inches and the 
airspeed svas 140 mph. At this time the 
town of Willimantie was a few miles to Ihc 
right. The co-pilot acted upon the sugges- 
tion of Mr. Miidge and timed one A13I'' 
receiver (antomatie direction finder) to the 
ll-artfotd low frequency 


2.100 ipm. 


1 Mr. Miidge noted an altitude of 
onlv 950 feet (250 feel above the ground) 
and an indicated airs|)ced of 95 mph. he 
“ran" to the cabin and took a tcatward 
facing scat, realbing the crash was imiimcnt- 
Both engines were torn from the airframe 
and the aircraft nose section was demolished 
during impact. AUhongh no witness ob- 
served fire hi cither engine on the ground, 
there was evidence nf a sm-all flash fire neat 
the left engine. Sections of the right wing 
svere found scattered bevond the main 
wreckage area. Fire destroyed Ihc fuselage 
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WESTERN Gear 



The design and manufacture of gears, gear drives and 
specialized equipment for aircraft use is a major activity 
at Western Gear. Since ihe first days of mechanized flight. 
Western Gear designers and engineers have played an in- 
creasingly important part in the production of compo- 
nents for mechanical or automalic operation of aircraft. 

Virtually every major military or commercial aircraft 
today utilizes one or more Western Gear units. We are 
proud to be known as an important supplier to practically 
every major aircraft manufacturer. Our staff of engineers 
and designers are nationally regarded as experts in the 
field of aircraft mechanical power transmission. 

Our plant facilities are unequalled and we are equipped 
for all types of machining and manufacturing operations, 
including experience with such new metals as titanium. 


3 Airborne cable drum type hoisl. hydraulic or electric 
drive. Holds ISO feet of cable, lifts and lowers 800 pounds 
at 50 feet per minute. 

b Cable drum type actuator; spooling capacity 20' of Va* 
cable. Maximum cable pull 6500 lbs. Variable speeds 
available- Hydraulic motor powered. Direction, reversible, 
C Turbine powered auxiliary power unit: one of (he many 
types of turbine powered designs produced by Western 
Gear engineers. Unit shown provides main reduction 
with integral accessory drive pads. 

generators for auxiliary power supply, Uiilizcs self-con- 



Sixty-six years of experience in the production of gears 
and special machinery, whether prototype or production 
line unit, can be inv.-iluable to you in the solution of your 
problem. This store of knowledge is available for imme- 
diate help without obligation. Feel free to call on us at 
Tie for informarion. Address inquiries to Executive 
Offices, P. O. Box 182, Lynwood, California. 

"The difference is reliability" • Si 






HAmUSON 


COOL 




c nf file ill fliglit iioi 


SiH 

Esq,r;=l,3cT;;i 
jSsHlFlEi 


ligSpHS 

Disiivembir of «ic left engine revealed 

bad o|iccated tlic engines stated it liad been 
iiec^rv’ to use carburetor heat for left 

Ep; Si? lr,Str 
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THE WORLD’S LARGEST PRODUCER 
OE READY - TO - INSTALL POWER 
PACKAGES EOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 




SOUTHERN CALIFORNIA 
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ENGINEERS 

AND 

SCIENTISTS 

You'll find at 

C O N V A I R 


ENGINEERING FOR 
THE FUTURE 


CASEEU OPPORTUUITIES EXIST IN: 


lEIODVItmCS 

Aero-Analysis Theoretical Aerodynamics 

Performance Experimental Aerodynamics 


AEROPHYSICS 

Statlllty and Automatic Control Armament Analysis 

Aero Electronics Dectrenic Computing 

PROPULSION 

Prepolsion Researcb Prnpulsion Development 

Environmental Controls Systems Development 

NUCLEAR PHYSICS 

Theoretical Nuclear Physics 
Experimental Nitcloar Physics 

STRUCTURES ENBINEERINfi FDR AIRCRAFT 

Stress Analysis Flntter and Dynamics 

Strectvral Research Strncleral leads 

DESIGN for AIRCRAFT and NOCLEAR APPLICATION 

Airframe Strnctures Electrical 

Thermodynamics Electronics 

Mechanisms Eqnlpment Design 

Power Plant Installations 


ENGINEERING TEST 

Flight Test Instrnmentation Data Redoction 

Fold Dynamics— Electronic, Electrical— Structural 





lineering Personnel Dept. NN 


WORTH, TEXAS 


C O N V A I 

* "iVf 'wMTH, IE«HS 






Israelis Planning: 

Mach 1. 5-4.5 Tunnel 

I liighspccd wind tcimic! 


’echnology at Haifa. 

mcnt of Aeronautical Engineering. 

Speed range of the tunnel will be 
from Miidi 1.5 to 4.5. Highspeed pho- 
tographic equipniCTit will be installed. 
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MORE POWER FOR AIR POWER 



Searchlight Section 

"OPPORTUNillES’ ' 


FOR SALE 
FOUR MARTIN 202 

liilyiilisi 

ENGINE WORKS 

SUPER- 92 

rTsM Ti830” 

.202, -S6. -72 .75. -92. -94 

OC3 Ovne.,— rite lor oor DC3 engine 

WRITE TO: LINER AEREA NACIONAl 
Santiago'**"’*’* ^ chile 


Phnn. 6.1341 


.:nis£'r.rS“ 

‘msMmsiF 


SEARCHLIGHT SECTION 



EXECUTIVE AIRCRAFT OF ALL TYPES 

■ Conversions 

• Modifications 

• Overhaul 


CAA APPROVED REPAIR STATION— NO. 4069 
AIRFRAME — All Glosses; RADIO — Closs 1, 2 ond 
Limited; ACCESSORIES— Closs 1 and 2; 
INSTRUMENTS— Closs I, 2 and Limited. 
Dealers for Leor, Collins & Eendix Radio ond 
Eclipse-Pioneer Instruments 
SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario Internotionol Airport 
Ontario California 


rs of tKe “LANDSEAIRE" E 
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SEAKCHtIGMT SECTtOW 


ENGINEERS 



Creative 
Opportunities 
with 
Repubilc Aviatic 






AIRPLANES WANTED 


Ve»t Aircraft Co.'s Skyranch 

BOX 9906. DENVER 17, COLORADO 


We Buy DC-3 and C-47 
REMMERT-WERNER, INC. 


SPARKPLUGS ^WANTED 

SltK'Sr'S 


SEARCHLIGHT SECTION 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 

Are you a specialist or a recent 


> Aero-Thermodynam 

■ Internal Aerodynar 
' External Aerodynai 

■ Ballistics 


vanced and unusuol o 


opportunity ior individual develop- 


individualy ability and experiei 


employees' club which oilers inter- 
esting social end practical values. 
Two accredited universities oHer 
opportunity for advanced educa- 


SVERDRUP & PARCEL, Inc. 

Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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SEARCHLIGHT SECTION 


Mechanical engineers with a knowledge of 
hydraulic systems and high-response servo 
mechanisms are needed ot once to assist with 
new configurations now being developed. 



hydraulics and control 

systems engineers 



Goodyear leadership in lighter-than-air 
craft production and in the development 
of missiles and rockefs is dependent 
upon the skill ond resourcefulness of 
product engineering groups. At Good- 
year Aircroft the professional engineer 
finds unusual opportunity for advance- 
ment in the company's diversified indus- 
trial program. Liberal employee benefits 
include company-paid life insurance and 
hospitalizotion . . . paid vacotions . . . 
and opportunity for graduate study. 


Goodyear Aircraft has Imniediate openings for 
graduate engineers in every field. Write today for 
an application form, or ask about openings in your 
classification, 

C. G. Jones, Mgr. 


GOOD/YEAR 
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SEARCHLIGHT SECTION 


RESEARCH 


£NG/NEE/9S 


INERTIAL GUIDANCE 


Q'U*dl4cie. QoWliJ&i 

MAY 6E TAKEN fOR ACADEMIC CREDIT 
WHILE EARNING FULL PAY 





WEAPONS FIRE CONTROL^ 

• SYSTEMS / 

« COMPONENTS # 


'^0 

MARTIN PHILLIPS 


MASSACHUSETTS INSTITUTE Of TECHNOLOGY 
INSTRUMENTATION LABORATORY 
68 Albany Street CAMBRIDGE 39. MASS. 


is YOUR FUTURE as promising 

as a HELICOPTER'S? 

I We Ihink the iutuie oi the heJicoplei is virtually un< 
limited. Why not moke your future just os promis- 
ing? 

SIKORSKY, pioneer helicopter manufacturer, 
needs . . . 

TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 

to do important work in the foscinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men — offer excellent opportunities to further your 
professional stature. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many ben- 
efits for themselves and their families. 

Sand o complete retuma to R. L. Auten. Renonnel Deportmenl 

SIKORSKY AIRCRAFT 


A NEW ERA.... 

In in-flight refueling, pio- 
neered by Flight Refuel- 
ing Inc., has created sev- 
eral challenging openings 
for qualified engineers in 
the following categories; 

AERODYNAMICIST 
AIRCRAFT HYDRAULICS 
SPECIALIST 
AIRCRAFT ELECTRICAL 
SYSTEMS ENGINEER 
FUEL SYSTEMS ENGINEER 
AIRCRAFT STRUCTURES 
ENGINEER 


'Flight \nc. 
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SEARCHLIGHT SECTION 


ADVANCE YOUR POSITION IN 
GUIDED MISSILE ELECTRONICS 
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SEARCHLIGHT SECTION 


ENGINEERS and DESIGNERS NEEDED 



CM CAREER OPPORTUNITIES IN 

Syscems Engineering and Analysis Design Engineering 

Eiperimental Engineering Product Engineering 

Product Evaluation 
Field Engineering 

AND WE ALSO NEED: 

DESIGNERS > CHECKERS • LAYOUT MEN 

Positions Are Permanent Excellent Advancement Opportunities 

Every inquiry treated confidentially and given 
immediate attention and personal reply. 

WRITE TODAY FOR E M PLO VM EP 


GENERAL MOTORS CORPORATION 

Milwaukee 2, Wisconsin 



4 ^ 


il' 




SALES REPRESENTATION WANTED 


PACIFIC MOLDED PULLEY CO. 




SKILLED 

PILOTS 

AVAILABLE 

(LOTS EMPLOYMENT AOENCT 



"Opportunity” Advertising 
Think 

"SEARCHLIGHT" 

First 
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SEARCHLIGHT SECTION 


Aiff£WfC?tiV 

mfMia AiatTArs 


NEEDS 

PILOTS 


World's 
Most f 
Airline 

NOW OPEN 


TO 6 

AND AROUNO-THE-WORLD 


Honeywell Needs 
Research and Development 
Engineers for Aerodynamics 
and Inertial Guidance 


fying work involving the most advanced concepts of aircraft 





.diesatUmvetshy^^^ 


You'll Like Minneapolis 

S' ;r 




Aeronautical Division 
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SEARCHLIGHT SECTION 


ENGINEERS 

LONG-RANGE 

CONTINUING 

OPPORTUNITY 

FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 

AT 

SUNDSTRAND 

AVIATION 

Hos Opportunities for 
DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

backgrotnd la 



OPININGS EXIST FOR. . . 
LIQUID PROPELLANT 

1 SPECIAL SERVICES 

MR. HOWARD EKSTROM 
Personnel Directar— 

SUNDSTRAND AVIATION 

2531 11th, Rockferd, Illinois 

PARTS & SUPPLIES J 

ROCKET CONTROLS 

— -R. K. Brown Co. 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 

STROMBERG 

INJECTION 

CARBURETOR 

CARBURETORS PARTS ASSEMOLIIS 
CARBURETORS SUPPIIEB IN REPAIRABLE 
CONCITtON OR OVERHAULED 
AND CERTIFIED BT CAA APPROVED 

231-A PARK AVE. EAST RUTHERFORD, H. J. 


AIRCRAFT DEALERS 



compul.I and ini engbe nltnulalan, 

CONSULT LUND FIRST 

COMMERCIAL AND HIIITART AIRCRAFT, 
ENSINES, PROPELLERS, ACCESSORIES, 

NAVCO 

own inrentoiies we ere geared to 



- INSTRUMENT SERVICE 

SYSTEMS ENGINEER 

ELECTRONIC SPECIALISTS 
CUSTOM INSTALLATIONS OF 
ARC.. BENDIX.. COLLINS 
NARCO . . ECLIPSE . . SPERRY 
LEAR 

READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT READINO, PA. 

mSMi 

EXECUTIVE TRANSPORT AIRCRAFT 

BCCCHCRAFT lOCKHEEB 

CONVAIR GRUMMAN 

eeUSLAS CESSNA 

AERO COMMANBER 

W^LSCH^ AVIATION CO. 


r*''»vE^A M 

MAINTENANCE ^ 

B{ndix Avidtion Corporation 

1 REMMERT-WERNER. Inc. 

J INSTRUMENT 

South Band 20, Indiana 


M. 

We suotonte rou an immediale tcply - 

1 BBSCHCBAFT Dc's LODB8TAB 

S. 
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AERONAUTICAL 

ENGINEERS 



DESIGN STUDIES OF ADVANCED 
SUPERSONIC AIRCRAFT 
ANALYTICAL & EXPERIMENTAL 



CORNELL AERONAUTICAL 
LABORATORY, INC. 



The Institute for 
Air Weapons Research 
can offer unusual opportunities to 
applied SCIENTISTS and to 
ENGINEERS with 
theoretical inclinations 
in the fields of 

AERONAUTICS 

ELECTRONICS 

Our task includes the 
analysis and evaluation of 
the overall performance of 
AIR WEAPONS SYSTEMS 


Wrile To 



MUSEUM ef SCIENCE and INDUSTRY 
CHICAGO 37, ILLINOIS 


V 



food for thought 
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FDIJON SYLPHON 

BELLOWS 

HEADOIIARTERS, 

li.S.A. 


IL Fulton Sylphon, originators of the metal 
bellows—/. Over 50 years experience in bellows 

g is focused on your problem; S. Modem 
ed to good service; S. Cost 




AIR TRANSPORT 


Seaboard Plans Atlantic Cargo Schedule 


By Gordon Conley 

New York— Sciibo;ird &• ^\■c5tc^l 
Aiilincs plmi5 to operate six-diiy-a-w eck 
scnice between the United Statci end 
Europe when its North Athintic air- 
freight ccrtific.itc becomes effective in 
mid-.Angust. The new flights will in- 
cieasc cargo competition among sched- 
uled trans-Atlantic airlines, adding 
about 5-l-f.OOO lb. a week to the total 
available airfreight capacity. 

President Eisenhower approsed Sea- 
board's fisc-t’car certificate fimc 16. 
ending S & \\”s eight-year fight for 
a scheduled operation. Mis decision, 
made in line with rcconnncndations 
submitted by Cisil Aeronautics Board 
n months ago. cleared jwa\’ the last 
of major international ait transport 
cases awaiting action at the \\1iite 

The certificate autliorizcd Seaboard 
to earn' ca^o from New York. Phila- 
delphia and Baltimore to Newfound- 
land and Ireland. Bevond Ireland, the 
airfreight line can fly to West Germanv 
via Britain, the Netherlands and Bel- 
gium and to Switzerland with stops in 
I'raiicc. The service will receive no 
government subsidy. 

60-Day Wait 

S & W must wait 60 da\s before it 
can inaugurate scheduled North .At- 
lantic fli^its. The interim period will 
gi\c fisc carriers that protested C-\B s 

Lines, Pan .American World Airways, 
Trans World .Airlines, Overseas Na- 
tional Airlines and Europcan-.Aincrican 
Airways— a chance to try and reopen the 

Last week, spokesmen for the three 
major airlines made these comments: 

• Ttansocean— "I don’t knosv for a fact 
whether svc'll seek a petition for recon- 
sideration. It's my personal opinion that 
the coinpans's attitude now is that 
sse’rc mote interested in the Pacific, 
and it's quite possible we’ll let the 
trans-Atlantic decision go by the 

"f would think there’s no doubt 
about TW'A and Pan.Am petitioning 
for reconsideration.” 

■ Pan American— ’ It's been a blow, hut 
now we’ll probably wait and sec whether 
Ihcv can siin'i'e." 

• Trans World— “We haven't decided 
what we will do.” 

The 60-day interim period also will 
give the Board time to examine bi- 
lateral agreements with countries on 


Scahaird's routes and to act on the air- 
line’s proposed plan for operating its 
new service. 

S 5: \\' wants to start witli six round 
trips a week bchsccn New A’ork and 
Shannon, branching out from there to 
London. Amsterdam, Brussels and 
I'raiikfurt on one leg and to Paris and 
Znricli on the other. 

Before flights can he inaugurated 
from Philadelphia and Baltimore. Sea- 
board must open offices in the two 
cities and decide the frequence needed. 
Norden's Prediction 

On outlook for the new operation’s 
future. Executise A'icc President -Arthur 
A'. Norden said; "I predict consersa- 
lively that sve will increase our present 
volume by at least 100% during the 
first vear.” 

Seaboard plans to buv new trans- 
|5orts for its airfreigliter fleet in tlic near 
future, and Norden indicated the order 
may go to Lockheed Aircraft Corp. for 
its nesv 10-(9H Super Constellation. 
It now operates four 1 049T) Super Con- 


nies and six HC -ls. .Maximum payload 
for each S & \A’ Super Connie is s“.000 
lb. and 17.000 lb. for the DC-4s- 

Airfreight Pact 

To work out a possible coopcratisc 
agreement. Norden met last week with 
.Airs'cirk .Atlantic President John A'. 
Muhifeld. The British carrier operates 
the only otiicr sclicdulcd all-cargo serv- 
ice betwex'n the United Slates and 
Europe (AW June 6. p. J28). 

"PersonaJJv. ! think Sealxiard's cer- 
tificate is a Jicalthv sign.” MulilfeJd 
said. A'liat I’d like to see Seaboard do 
is join l.AT.A (Internationa] Air Trans- 
ports .Assn.) and operate as a compet- 
itisc partner. 

"AA’orking togctlicr, we eoiiJd dc- 
selop a sensible tariff structure and 
strengthen tire whole North .Atlantic 
airfreight operation, AA’c'll liavc a com- 
mon interest. We’ll be the only all- 
cargo carriers in l.AT.A. 

"But if they stav out. all man bets will 
declare open war and take action 
against Se-aboard collectively- I certainly 
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3 ttusommyiT's 

for Aircraft and 


1. THE RIGHT PEOPL.E 

It takes a highly specialized kind of 
creative engineer to develop top-notch air- 
craft systems — guidance, navigation, bomb- 
ing and fire control. At General Mills you get 
a complete staff of such specialists — men 
who have met and mastered problems just 
like those you are facing. In addition, our 
staff includes personnel trained in laboratory 
studies, prototype manufacturing and exact- 
ing performance testing. Top people in elec- 
tronics, in mechanical research and in physics 
and chemistry research are also available for 
specific phases of any problem. 

2. THE RIGHT EQUIPMENT 



Our modern plants, with 400,000 sq. ft. 
of area, are completely equipped for exhaus- 
tive research, engineering and development 
work in addition to precision manufacturing. 
All types of operations in the manufacturing 
process, from raw materials to finished systems, 
can be carried out within our plants. The 
unusually high level of precision maintained 
often requires reworking of standard machine 
tools in our shops to maintain microscopic 
tolerances. All inspection and calibration 
work is done in dust-free, temperature- 
controlled rooms. QuaUty control is rigidly 
maintained through detailed inspection of all 
materials, manufactured parts and sub- 
assemblies. 


AMONO THE SPECIALIZED EQUIPMENT 

in our plants are ultra-precise gear bobbing 
machines: big engine lathes [shown turning head 
end castings for the Y-4 bombsight); modem 
equipment for precision assembly and inspection. 



3. THE RIGHT EXPERIENCE 

Besides manufacturing precision ordnance 
instruments since 1940, we have had 
broad experience in the development of aero- 
nautical and industrial control systems. Our 
engineers have a first-hand understanding of 
the theoretical as well as the practical re- 
quirements of effective systems; we have de- 
veloped several unique new weapons for the 
armed forces as well as feedback instrument 
systems for precision control of industrial 
processes and military operations. Other pro- 
jects include highly complicated electronic 
and electro-mechanical airborne computing 
and control systems. 

READY TO SERVE YOU . . . 

are complete facilities for electronic and elec- 
tro-mechanical research, design, develop- 

MEOHANICAL DIVISION 


roent, production engineering and precision 
manufacturing in connection with . . . Q auto- 
mation □ aircraft systems Q industrial instru- 
mentation and control □ specialized precision 
instrumentation □ navigation and missile 
control systems Q electro-mechanical com- 
puters Q remotely-controlled manipulators 
Qtelemetering (radio and wire) Q fine-particle 
technologyQ meteorological and high-altitude 
research. WRITE TODAY to Dept. AW-1. 
Mechanical Division of General Mills, 1620 
Central Avenue, Minneapolis 13, Minn. 


Job opportunities available for creative 
engineers. Work closely with outstanding 
men on interesting projects. 


OF General Mills. Inc. 





TRANS-CANADA AIR LINES REPORTS 


Traffic up 55% 

in the first month of Viscount service on New York-Toronto route 



Wherever the Viscount flies ...tratiic figures rise! 

This statement has been dramatically proved in actual 
service by enterprising airlines all over the world. 
One of the most recent proofs of the Viscount’s 
prowess as a traffic builder comes from Trans-Canada 
Air Lines. 

In their very ftr.st month of operation, TCA's latest 
figures show that their new turbo-prop Viscounts 
carried 65.5' o more passengers than did their piston- 
engined aircraft the preceding month . . . although the 
April capacity was only 38.3''; greater! And in the 
same period of time, the passenger load factor rose from 
to 87' r. 

In the 800 million pawengcr mile.s that Vickers 
Viscounts have flown throughout the world, they have 
consistently demonstrated an ability to reduce operat- 
ing costs and increase load factors and profits. 

The pas.senger appeal of A'iscounts is unequalled in 
the annals of commercial aviation. They are faster, 
and have reduced flight times on major air routes by 


as much as 30%. They are more comfortable. Remark- 
ably free from vibration and engine noise, the Viscount 
permits travelers to converse, rest, read or sleep with 
a new degree of ease and relaxation. 

Behind the Viscount stands the great name and 
service organization of the Vickers Group— inter- 
nationally famous as the makers of ships, industrial 
machinery, heavy tractors and precision equipment. 


VICKERS 


wouldn't want to fight 13 airlines.” 

Norden said his airline probably will 
join lATA and work side by side with 
its British competitor. 

"With the combined sericcs of both 
carriers, we can give maximum service 
to the shipping public,” he said. 
"Thete’s still a lot of work to be done 
on selling the idea of airfreight, and 
this needs cooperation.” 


Lockheed Aircraft Corp. is coming 
out with an all-cargo version of its 
1049G Super Constellation. First order 
for the S1.8-milHon 10-49H possibly 
will be placed by Seaboard & Western 
Airlines, only carrier to buy the 1049D 
airfreighter. 

Other orders arc expected from Slick 
Airwavs and Flying Tiger Line. Slick 
is the better prospect. Itlcaseda 1049D 
from Seaboard during the first part of 
tliis year and indicated satisfaction witli 
its performance. 

Low Opergting Cost 

In its 1049H sales campaign, Lock- 
heed is pushing an attention getter for 
cost-conscious airfreight carriers. "It 
will move more tonnage with greater 
case than any commercial aircraft now 
available," the builder claims, "and it 
will do the job at the lowest cost per 
ton-mile in the world." 

The company quotes these direct 
operating costs for trans-Atlantic flights 
with a five-man cre«, full over-water 
configuration, a three-hour fuel reserve 
and against average vcarlv winds of 
24 mph; 

• New York-Shannon, 9.1 cents per ton- 
mile with a 28,300-lb. payload. 


On tariffs, Norden reported Seaboard 
w'ould push its theory of specific rates 
for certain commodities. 

"Certain commodities c-an stand cer- 
tain rates." the S &• W executive said. 
"If we can cany commodities at dif- 
ferent tariffs, returns on the liighcr- 
rated goods will make it possible for 
us to carry other commodities that 
otherwise would not move by air,” 


• New York-Paris, 10.67 cents per ton- 
mile with a 23,600-lb. payload. 

Xfaximuin p^load for the 1049H will 
be 34.623 lb- ftmge with tiptanks and 
no fuel reserve is quoted at 5.580 miles 
and top level flight speed at 565 mph., 
equal to 1049G performance. 

Greoter Takeoff Weight 

Biggest difference between the 1049H 
and tlie 1049D will be an integrally 
stiffened wing, allowing a higher gross 
takeoff weight. The 1049H will go up 
to 137,500 lb., while the 1049D’s limit 
is 135,400 lb. 

It will be powered by four 3.250-hp. 
Wright Turbo Compound 972TC18- 
DA3 piston engines- Predecessor is 
equipped with four Wright 972TC18- 
DAls, also rated at 3,250 hp. The DA3 
delivers 2,700 hp. in low blower meto, 
compared with 2,600 hp. for tlie DAI. 

Like tlie I049D Super Connie, the 
1049H will convert to passenger con- 
figuration. But the new transport will 
carry onlv 92 aitcoach passengers, com- 
pared with a 109 maximum for the 
I049D. Seaboard figures conversion 
time for the earlier freighter at 24 hours. 

Other features of both the 1049H 
and tlie 1049D include; 


• All-magnesium floor tliat can carry 
loads of 1,000 lb. per linear foot or 5O0 
lb. per square foot, 

• Floor tic-down fittings arranged in 3 
grid pattern. They proiidc for working 
loads up to 4.000 lb. in any ditectitm. 
with no restriction on the arigle of pull. 

• Optional eqiiinmcnt such as weather 
suncillance radar and wingtip fuel 

With its new certificate for scheduled 
trans-Atlantic cargo flights. Seaboard & 
Western Airlines will be able to attr.ict 
fliiancial backing for exp-insion, 
Customer Testimoniol 

"The Super Connie is the best com- 
mercial long-haul aitfreightef now aiail- 
able," says Arthur V. Norden, Sea- 
board’s executive vice president. "The 
Douglas DC-6A is superior to the 
1049D only on short hauls.” 

For nonschcduled North Atlantic 
flights, SS.'WA increased the maximum 
payload of its four Lockheed transports 
to37,000 lb. and operated them at a 
break-even load factor of 53%. Direct 
operating cost was approximately 10 
cents per ton-mile. 

Despite its confidence in Super Con- 
stellation freighters. Seaboard looks at 
both tlie 1049D and the 1049H as 
interim transports. 

"Our end airplane will earn' at least 
50 tons or more,” says Norden, "and 
it will have easy entrance and c.xit— 
cargo doors that will be ramp or truck- 
bed height. 

"Cargo doors on the Super Connies 
are too high. It takes us an hour to 
load seven tons on the I049D. As pay- 
loads get bigger, this ground time will 
kill us. A freighter like the Super 
Connie with a 50-ton payload would 
take more than sei'cn hours to load.” 


Lockheed Offers New Airfreighter 



Tiptanks Give Turboprop 
YC-I21F 4,000-Mi. Range 


Ait Force’s turboprop YC-121F, whose 440-n)ph. speed is billed as world's fastest for a 
prop-driven ttansporl, has a range of 4,000 mi. witli 600-gal. liptaiiks shown in Ibis flight 
view. Lockheed savs the combination cargo personnel-evacuation cacciet can airlift 8-ton 
load across the U.'S. in nndcr 6 hr. USAF is getting two of the ships and Navy two 
(R7V-2s). Nacelles of the font 5,700-bp. P&W T-34 engines arc mounted high on'wing. 
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German Bilateral Is Delayed 
As State Studies Criticisms 


W'asiiington, D. C-— Airline and 
congressional criticisms have caused a 
State Department reappraisal of the 
proposed bilateral air transport agrcc- 
iiiciit recentiv negotiated with \\'cst 
Ccrniany (A\V June 20. p. 8S). 

State Department delayed a final 
decision hrst «cck on whether to sign 
or renegotiate the agreement while the 
Cisil .'\cronauties Bo;itd heard argu- 
ments from the airlines sr hicli would bo 
affected. 'ITic carriers had complained 
thes' hadn't been sufBcientIv consulted 
in the negotiations, especially in refer- 
cnee to proposed rights for .a German 
carrier to Latin .\mcrica. 

At the conclusion of a series of 
emergency hearings called to examine 
the bilateral route projrosal and its 
method of negotiation, the Senate In- 
terstate and I'orcign Ctnnmercc Com- 
mittee urged the Senate, State Dc|3art- 
inent ,m<f C.\B to re-examine the pro- 
posal before signing it. 

State Position 

C.^B will adsisc the State Depart- 
ment on the economic aspects of the 
proposal, then State will make the de- 
cision whether or not to sign it. 

'I'hc Senate committee heard testi- 
mony 111 open session from fir e airlines, 
C.\B and the State Department before 
going into closed sessions to hear cer- 
tain details of the negotiations which 
Stale refused to disclose in public hear- 
ings because of their sensitise nature. 

In open session, Dcpiits' Assistant 
Secretary of State Thorsten V. Kali- 
jiirsi denied that the granting of rights 
besoiid New York to Latin America 
set a precedent that would base to be 
frdlosvcd ssith all foreign airlines. lie 
said that “only those who have what 
SVC want and need should obtain com- 
parable benfils.” 

May Cause Restrictions 

In reference to airline recommenda- 
tions, Kalijarvi said that the carriers had 
emphasized the importance of obtain- 
ing the rights they now hare in Ger- 
many, plus rights to operate beyond 
German points. The temporary author- 
if\ to operate into Germany now held 
by Pan American World .^irwass and 
Trans World Airlines expires next year. 

Kiilijimi told the committee tlrat 
“the exclusion of the Gennan and 
other European carriers from participa- 
tion in the United States-South ,\mcri- 
can market can only lead to tlic 
imposition of severe restrictions on the 
liberal operating rights which United 
States carriers operating to and beyond 
Europe now enjoy. Such a course of 


action would be a serious blow to the 
economic well-being of the United 
States international airline system and 
hence to the welfare of the conntry-” 

Kalijan’i admitted that Henry Hol- 
land, Assistant Sceretary of State for 
Inter-American Affairs, disagreed with 
the official State Department position 
on the German bilateral. 

Chan Gurney told the committee 
that on most international routes, U.S, 
carriers must stop in some country be- 
yond London or Paris, and that . . 
our intcnuitional scnicc is hinged on 
Gennany," 

Pan Am's Argument 

hi explaining the large mimber of 
points proposed for service by Ameri- 
can carriers in Germany, Gurney said 
that until a systenr of local service lines 
inside Germany establishes a main ter- 
minal point, it is to the advantage of 
U.S. international airlines to serve the 
points indicated in the proposed bi- 
lateral agreement. 

Pan American, only U. S. carrier 
serving both Geniuny and South 
America, told the committee that the 
continuation of its rights to serve Ger- 
many and to fly beyond that country is 
extremely important both to the carrier 
and the United States- P.A.\ Vice 
President Russell B. .Adams said that 
P.VA has no objections to trading the 
five American citics-Nevv York, Bos- 
ton. Philadelphia, Chicago and either 
Los Angeles or San Francisco— for five 
points now served by Pan Am in Ger- 
many. But the carrier did olijcet to 
rxtensive "and beyond’’ rights for a 
Gennan earner to Latin America. 

“W'hcn this ease was pending before 
the Civil .Aeronautics Board,” said 
Adams. "Pan American warned that 
rights from Great Britain, Gennany and 
other countries, for this dog-leg opera- 
tion would have to be purchased, and 
tliat the price might be heavy. We ate 
now beginning to see just how hcavw 
the price is in the case of Germany: 
we do not vet know what it would he 
in the ease of Great Britain and otlier 
countries." 

Seek Route Definitions 

Pan .American took the position that 
Germany shouldn't get routes beyond 
ihe United States that arc going to be 
supported chiefly by Fifth Freedom 
traffic. 

On certain routes between Ger- 
many and Latin America— to Mexico, 
for instancc-N'cw York is on the logical 
course. On others, the inclusion of New 
York makes a dog-leg route. Adams 


pointed out that the “Great Circle” 
route mileage between Germany and 
Rio dc Janeiro is 6,017 miles while the 
route via New York is 8,674 miles. 

Adams said that sucli a route would 
have to sulisist primarily on U. S.-Latin 
America traffic, since passengers travel- 
ing between Europe and Latin America 
would go by a more direct route. 

rhe Pan American witness exptesstxl 
the hope tliat the Latin American route 
yiroposcd for Germany can be more 
sharplv defined and limited. He said 
that the United States should not pur- 
chase a dog-leg route for TW.A by the 
grant of a dog-leg route between Ger- 
many and South America via New 
York. 

.Adams also hopes that difficulties in- 
volved in the Gennany negotiation will 
lead to development of procedures in 
which U. S. carriers arc more closely 
informed of what is going on. 

Gewirtz Criticizes 
House Monopoly View 

“Freedom of entry" in air transpor- 
tation "is merely a catchword employed 
for the age-old purpose of clothing per- 
sonal aggrandizement in the raiment 
of broader appeal,” Stanley Gewirtz, 
executive assistant to the president of 
Air Transport Assn., declared in testi- 
mony before the House .Anti-Monopoly 
Subcommittee. Gew irtz. w-js replying to 
charges that a uioiiopoUstic. "closed 
door" silnatiou exists iii the industtv. 

Sen, Wayne Morse (D.-Orc.), Sen. 
Joseph O’Mahoncy (D.-\\'yo.) and Rc|i. 
Ileiirv Reuss (D.-Wis.) previously pro- 
tested in their testimony before the sub- 
committee that Civil Aeronautics Board 
and the scheduled airlines liavc worked 
hand-in-hand to retain a monopolistic 
status quo and bar the entrv of new 
carriers (AW May 16. p. 112). 

•Apparently referring to North Ameri- 
can Airlines, Gewirtz said that those 
who have waived the "freedom of entry" 
banner have "combined in their own 
field to squeeze out their own little 
competitors." Calling this "a real mani- 
festation of monopoly,” he suggested 
tliat the anti-monopoly subcommittee 
investigate it. 

"W'hat the exponents of so-called 
'freedom of entry’ seek is just enough 
‘freedom of entry' to get their own 
coveted route awards, limited to the 
most lucrative traffic centers— and tlicn 
let the door close behind them.’’ 

"Tlic simple tact is that ‘freedom’ 
docs not mean 'freedom' when used by 
tlic ‘freedom of entry’ advocates. 

“No one seriously advocates freedom 
of ciitr' in the sense the words would 
seem to imply— namely, that anyone 
could .start airline service over any 
route at will.” he said. 
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^ Shape of things that come — 

from TWIN COACH 


Piston or jet . .single or multi- 
engine. . .trainer. , .interceptor, 
triphibian or tanker transport 
—Twin CoachAircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That’s because we’re aircraft 
apecialists. Twin Coach Aircraft 


Division’s fivepiants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other products ... do 
no other work. 

This is important because it 
means your airframe assemblies 
are built by experienced aircraft 
specialists . . . men whose one aim 
is to produce to specification, on 
schedule, at the lowest possible cost. 



Lockheed Electra First Flight — 1957 

Burbank, Calif-— Lockhred Aicciaft Corp. ij planning the first Bight of its turboprop 
lllectra for October 1957. First delivery of the fM nipli. mediuni-liaiil transport to 
American Airlines is scheduled for 1958. 

Before Lockheed shirts deliseries on American’s S65-million order for 35 of the 
new airliner (AW June 13. p. 12), three Biectras Mill undergo simultaneous flight tests. 

In a statement iast »cek. Lockheed President Robert E. Cross said the ncM- 
transport Mill have a top speed of about 430 mph. and a cruising speed of 414 uiph., 

figures are based on design proposals to pou'cr the Electra Mlth four 3,730 bp. 
Allison 501 turboprop engines. But Gloss said tbc powecplaiit for ,Ay\'s new transport 
has not been finallv selected. 

Aerodynamic design of the transport indicates later versions of the Elcclra «ill 
be able to use turboprop engines up to 5.000 hp. for improved performance. Dimen- 
sions of the medium-range airliner include a aing area of 1.200 sq. ft., and 7.3 aspect 

Locklieed lias set up a production rate of 11 planes per month during the latter 
part of 1939. Cross said manufacturing personnel on the Electra scries should increase 
steadily to a total svork force of 3,000 by the end of 1958. 


Pearson is Elected 
ATA President 

AA’ashington. D.C.-HiiroId L, (Pete) 
Pearson, 'll. was elected president of 
the -Air Transport Assn, last Mcek (AAV 
May 9, p. II). 

Presently serving as assistant director 
of the Bureau of the Budget, Pearson 
assumes his new duties July 1. lie be- 
comes the fourth president of 17-ycar- 
old association of the nation’s scheduled 
airlines. lie is succeeding Earl D. 
Johnson who resigned after serving a 
16-month term to become a vice ptesi- 
dent of General Dynamics Coip. 

Pearson presiouslv served as Deputy 
Under Secretary of the Armv with re- 
sponsibility for logistics and financial 
inaiipgcincnt under Earl Johnson, out- 
going president. 

A native of Kansiis City, Kan.. Pear- 
son’s business career had been in the 
field of merchandising and financial 
management prior to entering govern- 
ment service in !9;0. In addition to 
work M'ith J. C. Penney and Scars Roe- 
buck, he was associated with Mont- 
gomery W'ard from 192S until 1945 and 
was vice president and treasurer from 
1940, 

Pearson told .Aviation Wuek that 
tlie immediate ptoblcm is phasing out 
his work ,lt tlie Budget Bureau in 
proparalion for beginning the .ATA job 
on July I. He said there has been no 
commitment on the duration of his 
services, but added: “! hope to be tlicre 
a long time. 'There was a nuitu.illv 
shared feeling that it w.is not a short- 
term assignment and yet f don't like 

Pearson indicated he has no pre- 
conceived notions about industry prob- 
lems. He said: “t am reading everv- 
tliing I can get my hands on and meet- 
ing as many airline officials as possible 



HAROLD L. PEARSOK 


to discuss their problems. Some spcccb 
making will undoubtedly be required 
of me as a part of the all-important pub- 
lic relations responsibilitv of anv trade 
associatibn," Pearson stated. 

Otiicr AT.A board of directors’ ac- 
tions taken included the election of 
Robert L. Cummings, Jr., president of 
New York Airways, as a director by 
c-vpanding tlie board to 11 members; 
approval of .AT.A's second half operat- 
ing budget; and increasing the number 
ot member carriers to 44 witli the addi- 
tion of Cordova Airliue.s, Reeve Aleu- 
tian Airlines and Northern Consoli- 
dated -Airlines, 'llic associate member- 
sliips of Pan Amcrican-Crjcc Airways 
and AA'icn Alaska .Airlines were, changed 
to full mcniberships. 

Airlines Will Seek 
Balboa Agreement 

The airlines involved in the New 
York-South .America interchanges pro- 
posed by the Civil .Aeronautics Board 


in the Balboa ease got together last 
week to work out necessary agreements. 

Ihc Board extended its June 20 
deadline to June 30 to allow Eastern 
-Ait I.ines, Btaniff Airwavs. National 
Airlines, Pan American W’otUl Airways 
and Pan Ametican-Cracc .Airways added 
time to work out agrc'emcnts for op- 
eration of the two proposed intcr- 

Originallv, C-AB gave the carriers 
sixty days to present plans for the serv- 
ice. Pan Ainetican and Eastern waited 
until a few days before June 20 before 
announcing they would go ahead with 
the National-Pan American and East- 
em-Braniff interchanges the Board 
asked them to set up. 

Both pairs of carriers were conduct- 
ing negotiations last week to conclude 
agreements before the June 30 filing 
date. 

AA'hile Eastern and Pan American 
were deciding whether or not to oppose 
the C.AB Balboa decision. National 
and Panagra worked out an agreement 
for an interchange and filed it with 
the Board. Tlie agreement didn't in- 
clude Pan American, over whose route 
Panagra would have to operate be- 
tween the Canal Zone and Miami to 
meet National. 

Under the Panagra-Natioiial plan. 
National would take over Paiiagra's 
aircraft at Miami on a cliaitcT basis 
and flv them between Miami and New 
York. National would operate one first 
class and one tourist flight daily for 
Panagra, with provisions for additional 
flights. 

Tlic through-flight agreement under 
which Panagra flies between the Canal 
Zone and Miami over a Pan American 
route is contingent on the agreement 
reached among the carriers on an in- 
terchange ancT must be approved by 
the Board along with the interchange 
agreement- 

Piedmont Aviation 
Wins CAB Support 

Extension of Piedmont .Aviation's 
route svstem to Washington. D. C., 
has been recommended by Civil Aero- 
nautics Board Examiner Richard A. 
Walsh. 

AA'alsh recommends amcndiiient of 
Piedmont’s certificate to authorize 
scr’icc between Lynchbu^. Va.. and 
AVashingtoii via Charlottesville, Va.. 
for an experimental three vear period. 
He suggests that Piedmont be prohibi- 
ted from operating one-plane service 
between W'ashington and Danville, 
Richmond and Norfolk. Va.. and 
Winston-Salem and Greensboro /High 
Point. N. C. 

Ihc application of the City of Staun- 
ton, Va.. for air service would be denied 
under the examiner's recommendations. 
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vacuum -melted metals for "hotter" engines... 


Vacuum-melted metals are breaking the“thermal- 
metal-barrier” oi jet engine design. For they 
make possible higher engine operating tempera- 
tures, under ronditiona where conventionai alloys 
fait rapidiy. 

Turbine blades of vacuum-melted superalloy, 
for example, were tested together with compa- 
rable blades of air-melted alloy. After 40 hours 
of operation the air-meltcd blades broke when 
bent less than 90" , . . the vacuum-melted blades 
took a full 180“ bend without failure! For main 
shaft ball bearings, too, vacuum-melted metals far 
outperform (•onventional alloys. 

Here’s why . . . VACUUM MELTING LIT- 
ERALLY SUCKS GASEOUS IMPURITIES 
FROM THE MOLTEN METAL.. .REMOVES 
INCLUSIONS AND CASSES THAT LIMIT 



VACUUM METAL 


THE PERFORMANCE OF CONVEN- 
TIONAL AIR-MELTED ALLOYS. RESULT: 
PURER METALS WITH EXCEPTIONAL 
PROPERTIES . . . LONGITUDINAL AND 
TRANSVERSE UNIFORMITY . . . HIGH- 
ER CREEP AND STRESS RUPTURE 
STRENGTH ... BETTER DUCTILITY AND 
FATIGUE STRENGTH. 

Vacuum Metals Corporation, pioneer in the 
development and production of vacuum-melted 
and cast alloys, is producing these unique new 
metals designed lor a wide variety of aircraft 
applications. If you have a metals problem that 
vacuum-melted alloys might solve.please describe 
it in as much detail as possible. Write Vacuum 
MetaU Corporation, P. O. Box 977, Syracuse 1, 
New York. 


5 CORPORATION 


Steel C< 




CAA Tests 
Ditching 

Norfolk. Va.-Rcquiicmuits for faster 
evacuation of passengers from ditched 
transport planes and improved survival 
equipment were studied by Civil Aero- 
nautics Administration during simulated 
trials at sea near here recently. 

Forty CAA volunteers, including 15 
women, played the parts of typical air- 
line passengers during Op>eration Ditch. 
A Nlartin 4-0-4 fuselage buoyed with 
steel drums, provided the stage setting 
for the study. 

Cameras recorded the times it took 
passengers to escape into the Carrett 
Corp. Air Cmiser Division’s 20-man life 
raft, free the raft and clear it from the 
"sinking” plane. 

Operation Ditch is part of a continu- 
iirg program by government and indus- 
try to improve cntcrgcncy procedures 
and suA'ival after water landings. 
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Senate Boosts Subsidy Fund 


Washington, D. C.-llic Senate in- 
creased funds for Fiscal 1956 airline 
subsidy payments Si 5 million over the 
S40 million approved by the House 
on a 51 to 24 roll-call vote— despite 
two days' op]iosition debate led bv Sen. 
Paul Douglas (D.-lll.) and directed pri- 
marily against Pan American W'orld 

The S55 million approved by the 
Senate, though, is still S8 million less 
than the S65 million requested by the 
Civil Acronauties Board. 

The Senate also voted the Board its 
full request of S4, 125.000 for adminis- 
trative activities to make possible a 

^c^ ("aw June"6,°p.T50)!"Th?s'^'is 
S225.000 more than the House ap- 
proved and 5548,000 more than CAB’s 
Fiseal 1955 budget. 

The differences between the House 
and Senate figures will be resolved by 
a joint conference committee of the 
two houses. 

la Congress Obligated? 

Kev issue in the lengthy Senate de- 
bate o\cr the boost in siibsidv funds was 
whether Congress is legally obligated to 
appropriate money for making good on 
payments determined by CAB in ac- 
cordance with the terms of the 1958 
Civil Aeronautics Act. 

Douglas maintained that Congress is 
not obligated to do so, 

He said; "In a democracy, the appro- 
priating bodv is the legislature. We 
can nerer allow an administrative 
agenev to fie up the representatives of 
the people and commit appropriations 
in advance of the congressional action 
providing them. He presented an opin- 
ion b\- jiimes Radigan. American Law 
Division of the Librarv of Congress, 
to support his claim that "the CAB 
docs not has’e the authority to obligate 
funds for subsidies without action di- 
rectly bv the Congress." 

Sen. Spessard Holland (D.-Fla.), 
cliairmaii of the subcommittee cm CAB 
appropriations, protested that the Con- 
gress should not “strangle contractors 
with the United States who have es- 
tablished their businesses and arc op- 
erating them on the faith of the pres- 
ent law and in the belief tliat Uncle 
Sam will be honest and fair and will 
]ay the obligations due them.” 

He added that "if the Congress 
should refuse to recognize the obliga- 
tions of the U. S. ultimately there would 
be chaos.” 

Holland said that Douglas was “evi- 
dencing no confidence” in C.AB or 
in the General Accounting Office which 
audits CAB accounts. 

Douglas replied that “the GAO and, 
patticulatly, the CAB, have been negli- 


gent in the performance of their duty, 
to put it mildly, and I stand on that.” 
Holland's Rebuttal 

If there is objection to subsidies or 
lack of confidence in the members of 
the Board, Holland declared, tlic 
"proper way to proceed" is to amend the 
1958 act authorizing the .subsidies or 
to oppose the confimuition of CAB 
iiicmDcrs who it might be felt "have 
not been diligent in the discharge of 
their duties.” 

Five Republicans and 19 Democrats 
sided with Douglas in opposing the 
boost in the subsidy money, includ- 
ing the chairmen of three commit- 
tees: Chainnan 5\’arren Magnuson 
(D.-\5'ash.) of the Commerce Commit- 
tee; Chairman John Sparkman (D.-Ala.) 
of the Small Business Committee; and 
Chairman Harry Byrd (D.-Va.) of the 
Finance Committee, 

Sen. Mike Monroncy (D.-Okla.), 
chairman of the Commerce Subcom- 
mittee on Aviation, voted with the 51 
majority supporting Holland on the 
increase. 

Douglas’ primary charge against P.AA 
was that the carrier is using subsidy 
monev to support the luxury hotels 
of its wholU-owned subsidiary. Inter- 
national Hotels Corp. 


CAB ORDERS 


Flying Tiger Line an exemption to 
perfomi two charter Bights between San 
I-rancisco and Tokvo pursuant to a con- 
tract with Moral ■Rc-.\rmainent, 

.\ero Finance Corp. an exemption to 
peilorni five round trip charter Bights be- 
tween Cincinnati, Ohio, and Cac del 
Loups, Canada, pursuant to a contract 
with Mt. )im Thomas. 

Flving Tiger Line an exemption to per- 
form' one round trip charter Bight each 
for World Travel Exchange and Inter- 
national Resf— “ 




o New York : 


:cr Bights between New 
,rick, Scotland, pursuant 
,rith the Seoltisn Compa 


Trasel Club, 
ransportation of persons i ' 


Dpcrtv between .ynchorage, .Maska, and 
V other point within tne Territory of 
«ka, until sixty days after final decision 


,\laska ait s 

between .\nchoragc an§ anj 
point within a 250 mile radius of 
ige, .Maska, until sixlS' days after fir 


ill the investigati 

United .\irmoi 
engagr 


other 


stiptioii of intra-.Maska 

Right^ Enterprises. Inc. Interlocking rela- 
tionships between Transocean Flight Enter- 
prises. S. L. Wilson, E. \\'. Ringo and 


national Airport. 
.\PPROVED 


ORDERED; 

Canadian Aero Services Ltd.’s ; 
to conduct an airborne magnetom 
vcy of Duke Island. .Maska. be c 


Zc= 


and conduct of the Regional Ti 
ferenees of the International .Mr 
Assn, be extended. 

South Pacific Air Lines’ application foi 

soli^ated with its application for a certificate 
for service between Ilnwaii and the Society 

be set at 45.S8 cents foe the period start- 
ing Apr. 25, 1955. 

Ptoceedine involving mail rates for Slick 
Airways. Flying Tiger Line and Riddle Air- 
lines for cattia|C of surface mail he con- 
solidated with the proceeding iniolving siir- 


cxemption be 
certain delinquc 
DISMISSED; 


t Transport, Ltd.’s 


Trans Caribbean .Airwavs’ application foi 
apprrnal of acquisition ol Avispa stock, ai 
the request of the canier. 

Southcastem .Airlines' application lor ar 
ait mail certificate, since applicant failed ti 
affirm its desire to prosecute application. 

Ait Cargo Express’ application for a cet 
tificate of public convenience and necessity 
since the applicant failed to affirm its dc 

Henry J. Haldcman^s application for ; 
ecrtificate of public conscnicnce and neces 
sity, since tlic applicant failed to affirm hi 
desire to prosecute the application. 


DENIED: 


petitii 
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SPAR£ PARTS 

tor 

C47/DC3 TYPES 


Canadair supplies spare parts for 
C47/DC3 type aircraft to over 100 airlines 
in 45 different countries.. .among them 
the world’s foremost aircraft operators. 

Why do they come to us? Because 
operators know that only airplanes 
in the air make money and ire give top 
service. Components, assemblies, detail 
parts, hardware and vendor items are 
all in stock and airframe parts are 
constantly in production. Orders are 
shipped promptly. 

If you need DC3/C47 type spare 
parts, it will pay you to deal with 
Canadair — an established company 
with a world-wide reputation for 
dependability. 

Write, wire or ‘phone: 


CANADAIR 


FT MANUFACIUliESS — 
, MONTREAL ( 


Asvbiidiory of GENERAL DYNAMICS CORPORATION, New York, N.Y, - Woihloglao, O.C. 
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EDITORIAL 


The Poisonous Fog of Censorship 


A rising tide of vigorous criticism from all segments 
of the American press and many portions of the aircraft 
industrv is beginning to engulf the efforts of R. Karl 
Ilonaman to establish peacetime censorship in the 
Pentagon. 

Recent editorials in the New York World 'J'clcgrani 
and the W'ashington Post and Times Herald attacked 
the new Pentagon policy. A distinguished leader of 
the aircraft industry. Frederick B. H,cntsclilcr. chairman 
of United Aircraft Corp., coniincntcd sliarply on the 
absurdity of present military information restrictions. 

Mr. ilonaman. a Bel! Laboratories’ executive, has 
embarked on a government career based on promoting 
a poliev of official ccnsorshi]> of unclassified militaiy and 
technical infomiation. ^^’e have watched Mr. Honaman’s 
Washington career closelv from the time a few months 
ago when lie joined the Commerce Deirartinent as the 
head of its Office of Strategic Information until his 
leccnt appointment as Deputy Assistant Secretary of 
Defense for Public .Affairs. During this brief period we 
have seen liis poliev change from a publicly expressed 
aim to see tliat more infoniiation was made available to 
the American press and peojjle to his latest audacious 
attempt to establish himself as the peacetime censor 
of the Pentagon. 

Before the advent of Mr. Ilonaman at tlie Pentagon, 
most of the public relations problenrs— and they were 
many— concerned the exact point at which the line of 
military security classification should he drawn. An 
admittedly difficult problem requiring the considered 
judgment of technicallv qualified people, it lias never 
been solved satisfactorily. 

However, Nfr. Ilonaman ignored tlh.s gciuiine problem 
and plunged inimcdiatelv into an effort to restrict tlie 
Row of unclassified information from tlie Pentagon. 
In this effort lie had support from Mr. Charles E. W'ilson, 
tlie Secretary of Defense, wlio appointed liim to the 
Pentagon job. Secretary Wilson alreadv- liad established 
a policy that iionclassificd iiifomration should he with- 
held from the public if it did not make a "constrnctiye 
contribution" to the Defense Department mission. 

Now, Mr. Honaman has gone even further in tlic 
direction of peacetime censorship. To Secrctaiy \Mlson‘s 
"constructive” yardstick, he has added the criterion that 
information must be "useful, valuable or interesting" 
before the Defense Department will make it available 
to public and press. W'lio will be the judge of whetlier 
information is "useful, valuable, interesting or construc- 
tive?” Why Mr, Honaman, of course! 

By his latest poliev- statements, c.xpressed in letters to 
J. Russell Wiggins, managing editor of the W'ashington 
Post and Times Herald and chairman of the Freedom 
of Information Committee of tlie American Society of 
Newspaper Editors, Nfr. Honaman attempts to tell the 
American public what tlicy can and should read about 
their national defense effort. He also is attempting 


to tell every editor of an American publication what he 
can and should print about this vital endeavor. 

No editor worth Iris salt will accept Mr. Honaman’s 
latest poliev on Dcfcii.se Department information. Nor 
will the American public stand for a Pentagon bureaucrat 
deciding vvliat they can or should know about one of 
tlicir government's most important missions. 

The sordid talc of how tliis poliev was used to conce-al 
tlic accurate and complete story of the Russian airpower 
displays over Moscow is still fresh in the public meni- 
iirv. New absnrditic.s emanate from the Pentagon everv- 

Although everv Russian in Moscow and Innidrcds of 
foreign observers had an opportunity to see the new 
Red Air Force jet fighters and bombers two montlis 
ago. the Pentagon still will not release pictures of 
these aircraft to the American public. 

•Altliougli pictures of the giant Martin P6M Sea- 
Master have been officially released by the Pentagon, 
it is trying to keep secret the first fiiglit of tliis huge 
plane powered hv four roaring turbojets with loud- 
popping afterburners as it speeds over Baltimore {popula- 
tion 1,337,?73). 

•Although the Northrop Snark and Bell Rascal guided 
missiles liav e been parked on public airports on occasions 
stretching back more than a year ago and altliougli tlic 
■Air Force lias officiallv de-classificd external pictures, the 
Pentagon is still riving to keep tliesc pictures from the 
public. 

.•\Uhough the Pratt & Whitiiev- J" has been produced 
by the thousands, lias been in widespread service for 
several years, and is bandied bv thousands of mechanics 
and dissected and overhauled bv- tliousands more people, 
and although thousands of copies of its unclassified 
technical manuals have been printed and distributed by 
USAF and Navy, the Pentagon still treats this engine 
as an official secret. 

T'his poi.soiious fog of censorship that is settling over 
tlie Pentagon at the direction of Secretary A\’ilsoii and 
his aide R. Karl Honaman will have serious effects on 
tlie aircraft industry if it is not checked soon. It will 
further retard out technical jirogress in airpower dcveloi>- 
ment; if will complicate aircraft firms' relations with their 
stockholders and it will seriously liaiidicap American 
industrv in its intemational competition. 

llie Wilson-Honaman information policies have no 
place 011 the American scene. We agree with Managing 
Editor Wiggins when he asked Mr. Honaman and the 
.American press to remember a declaration that 'I'homa.s 
Jefferson made in anotlier national crisis liT years ago: 

"Your fellow- citizens think they have a right to full 
information in a case of such great concernment to 
them. It is their sweat which is to earn all the expenses 
of the war and their blood which is to flow in expiatitui 
of the causes of it.” 


—Robert Hotz 



precision forging can do the same job bel- 
li single piece. Minimum draft eliminates 
weight . . . precision design requires only simple 
slolling and boring at attachment points . . . service 
and maintenance time on the finished plane are 
sharply reduced. 


Here’s an aircraft beam . . . made the old way. Each 
one of the pieces you sec must be handled sepa- 
rately, brought lo an assembly area, laboriously pul 
together with upwards of 40 bolls, almost 200 rivets. 
And it's only one of many similar beams in a typi- 
cal modern plane. 


Harvey precision forgings... 
making one part 
do the job of dozens 


HARVEY 

,£^Iuminum 




rofteANCe, 






First Flight of the Hercules 
powered by America’s first production Turbo-Prop engines 


A new era in America’s military 
transport operations was opened 
when the U.S. Air Force’s first produc- 
tion Turbo-Prop cargo transport, the 
Lockheed C-130A Hercules, took off 
from Dobbins Air Force Base, Georgia. 

Powered by four Allison T56 Turbo- 
Prop engines, the 54-ton transport was 
air-borne eight seconds after the brakes 
were released and climbed to 2,500 feet 
by the time it passed over the end of the 
10,000-ft. runway. Test Pilot B. A. 
(Bud) Martin said: “It is the finest 
flying airplane I have ever operated.” 
Developing more than 2.3 horsepower 


per pound of engine weight, and with 
a frontal area approximately half that 
of present transport piston engines, the 
3750-h.p. T56 gives the four-engine 
Hercules a speed exceeding that of 
many World War II fighters. 

A commercial version of the military 
engine — the Allison Model 501 — will 
bring new standards of faster, quieter, 
more comfortable air travel in airliners 
that can operate from any airport now 
served by commercial air carriers. And, 
with its economical use of lower-cost 
fuel, this new engine will substantially 



reduce the operating cost of the all- 
cargo transport. 

These great new Turbo-Props reflect the 
knowledge Allison has gained in design- 
ing and building gas turbine engines 
which have flown more than six million 
hours. These engines are daily flying the 
equivalent of one hundred trips around 
the '^ov\d — experience where if counts 
most — in the air. 

ALLISON Division 
of General Motors 
Indianapolis, Indiana 

Builder of Turbo-Jet and 
Turbo-Prop AircraU Engines 



LUSON 




TURBO-PROP ENGINES 

American built for the new era in air travel 


Opportunities for engineers in Allison's $75 million expansion of aircraft engine 
research and development facilities. Write; Technical Employment Section 


